


PRICE 50 CENTS 











How to Work Titanium... A SPECIAL REPORT 


_ . Trends in Furnaces 





W Heald developments 


SECRET ww 


HE SIXTEEN Heald machines shown in the above floor plan of e but you are invited 


Booth 902, represent the very latest advances in modern pre- 
cision-finishing methods and equipment. 

Some of these machines are completely new—never before to see them all, 
shown to the industry. Others demonstrate outstanding new de- 


velopments and improvements that will mean faster, better pro- IN ACTION, 


duction of precision-finished parts. All machines will be in opera- 


tion, on appropriate work. in Booth 902 


Here you will see new machines with mechanical cycling —new 


automatic sizing methods—new self-adjusting grinding cycles— at the Machine Tool Show 


new wheel dressing procedures—new after-gaging and feedback 
systems—a fully automated multi-unit borizing setup—and a 
completely new angle in Bore-Matic design. 

This is real progress in precision finishing—progress that 


means a new, higher return on “the world’s best investment, in IT PAYS TO COME TO HEALD 


action”. 
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How to Werk Tiasiem 


Trends in Ferneces 


TOOL IN TUB... About 15 months ago (Apr 12 °54, pl66), we pub- 
lished the first picture of an underwater machine tool. On our cover, 
and in a two-page article herewith, are more details. The cover picture 
is particularly unusual, because it was taken through some feet of 
water—in full color. Why the pit? To provide shielding, remove decay 
heat, and suppress contamination when machining nuclear fuel. And 
the water creates design problems on the miller. S L Lindbeck of 
Westinghouse (see biog) tells the story in two quick pages. 


PLAN(T) FOR ‘56... . Plymouth, shooting at third place for °56, has 
built a startling new engine plant. We bring you the ideas—-in 12 
pages of pictures—and held up the presses to do it. 


WORKING TI... When we published our first Special Report on the 
working of titanium (June 11 ’51), there wasn’t a great deal to say. 
Now there is much, so we come back at the subject, giving you in one 
compact 16-page package a summary of all the latest data we can 
find. Number of alloys has more than doubled; fabrication is now 
more “I know” than “I think—based on the little chunk we tested.” 


EATERIES ... Eight years ago, we broke all precedents for a technical 
magazine by publishing a 4-page article on Where to Eat in Chicago, 
designed to help visitors to the Machine Tool Show. It was the hit of 
the Show, has been reprinted extensively since, in other magazines 
and as a booklet. Now Anson Meanor, the original gourmet, has pre- 
pared a new version, aimed at Mid-Chicago eateries. We’ve added a 
map of the central Chicago area and data on transportation, and put 
the whole into a tear-out 6-page insert that you can fold twice for 
carrying. Do a favor to your taste buds—or your ulcers—at Show time. 


FURNACES... AH Koch of Surface Combustion did a paper recently 
on heat-treating furnaces. We’ve distilled from it what you'll want to 
know about modern design. 


VALUES ... Six years ago (July 14 °49), we published a memorable 
Special Report on Value Analysis at GE. To remind you of it, we add 
a spread of the latest items on which studies have been made. 


TOOLING ... Boeing’s B-52 has been making headlines recently. 
From Wichita, we bring you pictures of the latest tools on the pro- 
duction line—for welding, planing, adhesive curing, presswork, and 
painting (a booth on rails) ... Friden Calculating contributes a page 
showing how rubber male die and plaster female produce a glass-fiber 
calculator housing. It replaces aluminum, is lighter and stronger, cuts 


a 32-man-hr job to 4 hr. 


COMING ... Aug 29 AM is our Chicago Show issue. It will feature 
reports on new equipment at all three shows, lists of exhibitors, floor 


plans. There'll also be a 16-page report of a startling AM survey on 


buying plans and our regular news departments. Here’s a big issue 
to watch for—and keep—as a preview and as a record of the Show. 


WATER MILLER .. . S L Lindbeck was born in the San Franciso Bay area, 
but was strictly a rowboat man until 1945. He has his BSEE from Univ 
Calif-Berkeley and a Master’s from Univ Pittsburgh in 1944, three years 
after he joined Westinghouse. For six years he engineered marine equipment 
—and went to Cuba in a cargo transport in 1945 to watch it work. In 1946, 
he switched to aircraft applications of the Rototrol, but in 1950 he went 
back to the Atomic Power Div and to work on the atomic-submarine power 
plant. Now he is in the large-ship reactor project. His story of the miller 
in a bathtub is in this issue. 
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A complete gear for a fifth of a gear! 


It all depends on the gear, of course. 
But, by the time an earlier model 
generator has cut one-fifth of a gear, 
the new No. 104 Straight Bevel 
Coniflex* Generator has completed 
a similar gear! 

You can increase your production 
by as much as 400° with this new 
Gleason machine. You can get these 
results because this generator has two 
interlocking disc-type cutters with 


twenty-four blades each. These cutters 


complete a gear in one rapid operation! 

But that is not all. The No. 104 is 
easy to set up—it has a wide range of 
capacity—it is excellent for small 
quantities or volume production. And, 
a new generating method insures high 
efficiency, fine finish, and maximum 
cutter life. 

Write us and we will be pleased to 
send you a bulletin and further infor- 
mation on the new No. 104 Straight 


Bevel Coniflex Generator. 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY 


AVE., ROCHESTER 3, N. Y. 


The No. 104 Straight Bevel Coniflex Gener- 
ator completes gears up to 84%" diameter and 
134" face width, and from 20 to 3 DP. 


R 
*Coniflex~ straight bevel gears with localized tooth bearing, 








Accuracy 


Guards have been removed to show a 13” diameter 
anti-friction bearing ring being ground on a 
Cincinnati Fimatic extended range Micro-Centric 
Grinding Machine. 











within millionths 


production ground on large parts 
by EXTENDED RANGE MICRO-CENTRIC 


MACHINE TOOL 
SHOW 
INTERNATIONAL 
AMPHITHEATRE 
CHICAGO, ILL 
SEPT. 6-17, 1955 Area 
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Cincinnati Fitmatic Micro-Centric Grinding Ma- 
chine, built to accommodate extra large parts up 
to 14” diameter. Brief data will be found in 
Sweet's Machine Tool File. 


Splitting the inch to master gage tolerances has 
become commonplace for many production 
shops. In cylindrical grinding, the machine that 
takes the spotlight for the finest inch-splitting 
job at the lowest cost of production is the 
Cincinnati Fitmatic Micro-Centric Grinder. 
Many shops equipped with Micro-Centrics are 
now producing higher quality parts . . . within 
25 millionths diameter tolerance and 25 mil- 
lionths square with one face... at the low 
cost associated with high production equip- 
ment. GAnti-friction bearing races and rings 
are naturals for the Micro-Centric method of 
grinding. Sizes of these parts vary from minia- 
ture bearings for instruments to the large rings 
being ground on the extended range Micro- 
Centric shown here. Perhaps parts for other 
components, even though squareness of face 
is not required, could be Micro-Centric ground 
to far higher standards of quality and at lower 
cost. It’s well worth consideration by your 
methods engineers. And speaking of methods 
these machines may be equipped for: 


Automatic loading 
Automatic wheel truing with counter device 
Automatic size compensation 
Does the Micro-Centric method of grinding look 
interesting for your shop? Our grinding special- 


ists will be glad to help you decide. Write for 
more information. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


CINCINNATI <= 


CENTERTYPE GRINDING MACHINES e CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES @ MICRO-CENTRIC GRINDING MACHINES 
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Don’t wait . . . for extra profits install a Van Norman now! 


They are available on five purchase plans — Outright sale. . . Pur- 

chase on conditional sales contract up to 5 years... Pay as you depreciate... 
Straight lease ... Lease with option to buy. See your dealer or write Van Norman Company. 
Lease and Conditional Sales Contracts not available to Export 


VAN NORMAN 


MANUFACTURERS of —Ram Type Milling Machines, Cylindrical Grinders, Spline and Gear 
Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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Quill Adjustable 
Cutterhead makes 
the No. 16S the 
most Versatile 
Miller Available 


Permits Horizontal, Angular and 
Vertical Milling, Boring and Drilling 
on ONE MACHINE. 


Phone, wire or write for more informa- 
tion and catalog giving complete details. 


No. 16S... 


4” Quill Travel; 3 Quill Feeds; .0015, 
.003, .006; 8 Spindle Speeds; 110 to 
3600 RPM; Table Size 40%” x 10’; 
Cutterhead Spindle Motor 2 HP 


HERE’S HOW IT WORKS... 


: 


A HORIZONTAL MILLING 


A horizontal milling cut per- 
formed on a cast iron base. Width 
of cut 214”; Depth .25”; 3” wide 
helical slab milling cutter; Speed 
110 RPM; Feed 6 IPM. 


ANGULAR BORING 


Angular boring on a cast iron 
saddle bracket boring a 1” dia. 
hole. Depth of bore 154” remov- 
ing 1%” stock on roughing cut. 
Finish cut removes .010”; Tol- 
erance on I.D. .001”. 


COMPANY 
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HORIZONTAL COUNTER BORING 


Horizontal counter boring opera- 
tion of a 3” dia. hole on same 
saddle bracket. Depth of cut 1” 
to a shoulder removing approxi- 
mately 14” on rough cut. Finish 
cut .010”; tolerance on I.D. .001”. 


SPRINGFIELD 7, 
MASSACHUSETTS 





A redesigned mode! of this 
equipment in operation at: 


THE 
MACHINE TOOL 
snow 











THE WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF THREAD 
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— 455 h% ot Former Cost/ 


Eye bolts, for use in the assembly of switchgears, are now threaded on 
1’’ Double LANDMACO Leadscrew Threading Machines in the Phila- 
delphia plant of a large Eastern manufacturer. Records show that costs 
by previous methods averaged 120% higher. 


Three sizes of eye bolts are threaded from high tensile bronze and 
copper castings—%#"", 2’, and %” 16, 13 and 11 pitch National 
Coarse threads respectively are cut for lengths varying from 15,,"" to 
15" at cutting speeds of 302 and 217 RPM's. 

Lower tool cost has been an important factor in the overall cost reduc- 
tion from threading these parts with LANDIS Equipment. Approximately 
25,000 pieces are produced between each regrinding of the chasers. 
This combined with the fact that LANDIS Chasers are reground and 
used for most of their original length has brought tool cost down to a 
minimum. 

This is one of many examples where LANDIS Threading Equipment 
has significantly reduced operating costs—others show increased pro- 

duction, better quality, low- 
er maintenance, etc. Further 
information on LANDMACO 
Leadscrew Machines and all 
LANDIS Threading Equip- 
ment will be furnished 
promptly on request. Please 
give specifications when 
writing. 


WAYNHESBORO 
PENNSYLUANIA 


GENERATING EQUIPMENT 
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One Machine for all 
these grinding jobs 


Landis Universal and Tool Grinder 


Landis 12” x 28” Universal and Tool Grinder 
—two machines in one—a tool grinder and a 
universal grinder. Catalog K - 53 <e 


precision grinders 
LANDIS TOOL COMPANY-/ “WAYNESBORO, PENNA., U.S. Al 





~ @., Anois 


Also sharpens these fools: 
Taps 
Formed cutters 


Spiral mills 


Milling cutters 
Hobs 

Forming tools 
Gear cutters 
Face mills 
End mills 
Drills 

Saws 
Reamers 


(All operations can be done with 
standard and extra equipment) 


THE 
MACHINE TOOL 
SHOW 











Look at all the operations 
performs with a . 








Rotary table eliminates numerous work 
set-ups, completes the job faster and more 
accurately. Continuous-feed facing head 
permits machining beyond normal range 
of the machine. Power feeds in both di- 
rections for the tool slide range from 
0.009”, 0.015”, 0.025”, 0.041”, 0.70” to 
-118” per revolution. 























Telescopic tool holder extends through bore in workpiece to Face milling cutter can be mounted quickly. For angular 
hold cutter for back facing operation. milling a G&L attachment can be used. 
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Wilmot Fleming 


MACHINE TOOL 
sHow 


single G&L machine 


Here's how to tool-up and set-up 
workpieces to boost production and 
profits with a Giddings & Lewis 
340-T horizontal boring, drilling 
and milling machine 


Most versatile and busiest machine in the shop of 
Wilmot Fleming Iron & Steel Co., Philadelphia, Pa. — 
that’s the Giddings & Lewis Model 340-T, horizontal 
boring, drilling and milling machine. Its ability to in- 
crease production, save many man-hours and boost profits, 
permits this manufacturer to perform a considerable 
amount of subcontract work. This is in addition to pro- 
duction machining of their own product lines. 

With G&L’s continuous-feed facing head, rotary table 
and 45 spindle speeds that are easy to select and change, 
the Model 340-T enables the operator to perform a broad 
range of machining operations . . . apply heavier cuts and 
faster cutting speeds. 

Compare this 30 Series machine with any other in its 
class! You'll discover that feature-for-feature — dollar- 
for-dollar — you can't buy better. 


Builders of the world’s finest heavy-duty machine tools — Hori- 
zontal Boring, Drilling and Milling Machines — table, floor and 
planer types; Hypro Double Housing and Openside Planers; 
Planer Type Milling Machines and Vertical Boring Mills; and 
Davis Cutting Tools. 


With a continuous-feed facing head, facing, turning and 
boring operations are performed on one set-up. 
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Large and small components 
of Wilmot Fleming's hy- 
draulic press are precision- 
machined on G&L's 340-T. 


GIDDINGS & LEWIS 
MACHINE TOOL CO. 


True directional control for contour milling is accom- 
plished manually or through power feed. 





Two really new and important facts should be 
noted in this announcement by Van Keuren: the 
closer tolerance of +.000008” on VK Microgages, 
and the 81-block combination of 7%” diameter 
longer-wear gages . . . now available for the first 
time. 


These fine quality precision gage blocks by Van 
Keuren are products of the same machine-lapping 
and inspection techniques as Van Keuren Rec- 
tangular and Solid Square gage blocks. Size 
tolerance as already noted is guaranteed, as well 
as a maximum surface roughness of 1.4 RMS. Be- 
cause their round shape provides greater wear 


81-BLock Set 
$250.00 


more wear surface 
0 than rectangular blocks 


surface, Van Keuren Microgages can be depended 
on for longer life and lower cost. Their closer 
tolerance has been particularly developed to meet 
today’s demands for more exacting precision in 
shop work. 


In addition to the new 81-block closer tolerance 
set featured here, Van Keuren offers 15 other 
standard sets of Microgages; also Solid Square 
type sets of gage blocks in .000004” accuracy and 
Rectangular type sets in .000004” and .000005” 
accuracy. For further information address: The Van 
Keuren Co., 173 Waltham St., Watertown, Mass. 


“Quality in Millionths" 


173 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment + Light Wave Micrometers + Gage Blocks + Taper Insert 
Plug Gages + Wire Type Plug Gages » Measuring Wires + Thread Measuring Wires 
* Gear Measuring System + Shop Triangles + Carboloy Cemented Carbide Plug 
Gages » Carboloy Cemented Carbide Measuring Wires + Chrome Carbide Taper 


Insert Plug Gages 
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Grizzly Manufacturing Division 
grinds 5’ times more brake lining 
per disc 


An 80 cut in abrasive disc costs in grinding 
brake lining is reported from Grizzly Manu- 
facturing Division of Paulding, Ohio. 


Looking for ways to cut costs, their produc- 
tion men called in the Gardner Abrasive 
Specialist. Could Gardner make discs that 
wouldn't wear out so quickly? 


The new Gardner disc stepped up production 
from 454,790 to 2,512,200 feet of lining per 
- . em . disc. That’s 51% times more production for 
nfl : each disc! Downtime for disc replacement 

has been turned into productive time. 


oe 9 7 terre ees ans 


Cn PETC = 





abrasive discs 
Sea LOrT. WIScONSIN, U.S. A. 











He can change-over fast from this internal grinding set-up on the Norton 10” x 20” Universal grinder. The internal a 
permanently hinged to front of wheel side, swings up out of the way — and he’s ready for external, face or angular wheel slide jobs. 


Hollow spindle in headstock allows work up to 1” diameter and Dead center grinding — note chuck mounted at opposite end 
longer than machine to be passed clear through. of head, a real set-up time saver. 
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THE 
MACHINE TOOL 
sHOW 


your profit margin 


on many different grinding jobs 


Norton 10” x 20” and 10” x 24” Universal Grinding Machines 
are famous for versatility, accuracy and fast, smooth performance 


Do you want to save valuable time on many grinding 
jobs? Want a multi-purpose machine for rough cuts 
or finest precision finishing? 

Then you want the Norton 10” x 20” or 10” x 24” 
Universal Grinder . . . that helps you produce more 
work at less cost. 

The Norton 10” Universal is a multi-purpose grind- 
ing machine that can do external, internal, face and 
angular wheel-feed grinding. 

Head and footstock are interchangeable, permitting 
simplified set-up on jobs involving shoulders or spacers, 
especially on angular grinds. Set-ups are made easier on 
chucking jobs by the D1-3” camlock nose on one end of 
the headstock spindle, and the provision for permanent 
chuck mounting. The headstock is easily swivelled 180° 
to change from dead center to chucking work. 

The wide versatility of this machine proves once more 
that you economize when you modernize with a new 
Norton machine. For complete information see your 
Norton representative or write for Catalog 170-3. 
Norton Company, Machine Division, Worcester 6, 
Mass. 


To Economize, Modernize With NEW 


NORTON 


GRINDERS and LAPPERS 
Qdlaking better products. . .to make other products better 


District Sales Offices: Hartford » New York + Cleveland + Chicago + Detroit 
In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5 
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Norton 10” x 20” Universal Grinding Machine. Wheel head 
swivels 360°. Internal spindle hinged to front of slide and swings 
up out of way when grinding external work. 


es 


Head and footstock are reversible. No need to change wheel and 
drive to the other end of spindle. 


19 
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two new Waly lathes... 


32-Speed Geared Head Lathe 


This completely new lathe has a 32-speed headstock with the top eight 
speeds obtained through a belt drive to assure smooth finish on the 
work. This machine is equipped with a 15 HP motor, and spindle speeds 
up to 1500 RPM are available. It is designed to accommodate a 20 
HP motor for spindle speeds to 2000 RPM. It can be furnished in 13”, 
16” and 20” sizes. Exclusive induction hardened and precision ground 
bed ways provide maximum accuracy and long life. Other features 
include 66 thread and feed changes, an independent lead screw, 
automatic lubrication, high-speed reversing mechanism, precision 
automatic stops, and heavy-duty, two-speed tail stock. 


THE 
MACHINE TOOL 
sHOW 


eGwicaco. ne. 


See them in action in Booth No. 221 
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for greater accuracy and production 


These new modern lathes 


are Barber-Colman’s 
answer to any questions 


concerning the future of 
the Hendey line. They 
are proof of the strides 
we have already made 
and indicate the 
continued progress which 
we guarantee in the 
future. For years Hendey 
has had a reputation for 
accuracy. Now, new 
machines and features 
provide even closer 
limits of accuracy and 
greater production. 
Electronic and magnetic 
amplifier drives, 
induction hardened and 
precision ground bed 
ways, and a 32-speed 
geared head-stock are 
only a few of the new 
features available on 
Hendey lathes. See 
these new machines in 
action to determine how 
they can fill your 
production requirements. 


No. 2E Precision Lathe 


The new No. 2E Hendey Lathe is a 14” general-purpose precision lathe 
equipped with “Selectronic” control of spindle speeds. The electronic 
unit provides closer control over cutting speeds and full torque at slow 
speeds. It is an exclusive Hendey feature and is custom built for this 
lathe. Speeds may be pre-set or changed while cutting, and they are 
infinitely variable from 15 RPM to 1500 RPM. Low speeds are available 
through back gears. The spindle starts, stops, and reverses with a 
single lever control. Other features include dynamic braking, auto- 
matic lubrication, precision spindle’ bearings, and hardened and 
ground bed ways. 


machine division BARBER 


BARBER-COLMAN COMPANY COLMAN 
11S LOOMIS ST., ROCKFORD, ILLINOIS 
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Avey has the right one 


(1) Bench type 


(2) Column type 


(3) Multi-spindee GS 





Whatever your light and medium duty 
drilling needs, it’s a sure bet that the machine 
you need is made by Avey. The whole Avey 
line would pack this magazine with pictures 
—would give you every combination of size, 
capacity, speed, overhang, and table arrange- 
ment to fit your requirements. The ones 
shown will give you the general idea. Write 
for literature. 

(Figures I through 6) Standard Drilling 
and Tapping Machines. Capacities in cast 
iron from very small numbered drills to 142”; 
6 or 8 speeds up to 12,000 rpm; No. 32 Ja- 
cobs chuck to No. 4 Morse taper; 4 feeds; 1 
to 6 spindles; column or bench type; wide 
range of swing. Featuring such “bonus” ad- 
vances as micrometer stop collar; telescoping 
spindle guard; dynamically balanced rotating 
parts; rack and pinion operated motor plate; 
large tool and die shop tables; and Avey’s 
pace-setting spindle construction. 

(4, 5, and 6) Avey tool room drills, built in 
No. 2 and No. 3 BMA-6 sizes. Large table 
34” x 25”; round table 18” diameter; com- 
pound table 25” x 12”. 

(7) Super 8 Spindle Drilling and Tapping 
Machine. No. 2 Morse taper. Power lift to 
table by push button control. Hand feed, 
power feed, lead screw tapping. Four feeds, 
6 speeds. Built-in coolant system. 


for Avey makes them all 


(8) Automatic Cam Feed Units. For drill- 
ing, tapping, reaming, hollow milling. Vee 
belt or gear drive. Nos. 1, 2, and 3 Morse 
taper. Capacity in cast iron: No. 1, 42”; No. 
2, 1”. Mount at any angle. Fully or semi- 
automatic. Self-contained, tamper-proof. 

(9) Avey-draulic feed unit. Automatic 
withdrawal for chip removal only when neces- 
sary during deep hole drilling. Rapid advance, 
feed, and rapid return. Jump feed attachment 
available. Standard strokes 12” up to 30”. 
Avey’s patented Torque-matic control op- 
tional. 

(10) Automatic index tables. Rapid, accu- 
rate indexing to .001”. Even or uneven index 
patterns obtainable. 16” to 48” diameter. All 
adaptable to Avey standard bases. 

(11) Steel Bases. One of Avey’s standard 
line of fabricated bases. Stress relieved, sand- 
blasted, machined, and painted to fit your ap- 
plication. Combine 8, 9, 10, and 11, and you 
get fast returns on your investment, and a 
step ahead of your competition! 

THE AVEY DRILLING MACHINE CO., CINCINNATI 1, OHIO 


drilling,tapping, production machines 











(10) Indexing table 





This Small Counter 


Does a Whale of a Big Job!... 


Added Evidence 


ree Eve 


For its size . . . less than one inch square . . . this 
Veeder-Root Small Square-Case Counter is the 
most rugged instrument of its type, with the long- 
est accurate life. And only Veeder-Root makes it 
this way . . . square all the way through .. . extra 
strength built-in, with bearing surfaces on both 
ends of the drive shaft. 

What’s more, this counter is 100% American 

. made by Connecticut craftsmen to unmatched 


veryone Can Count on 


VEEDER-ROOT 


standards of quality and precision. And it’s the 
““counter of countless uses” . . . built into every- 
thing from office machines and cameras to taxi 
meters and voting machines. Now what do you 
make that could count its way to bigger sales and 
profits with a Small Square-Case Counter built-in 
as a standard part? Write: 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Chicago 6, Ill. *» New York 19, N. Y. 


¢ Greenville, S. C. 


Montreal 2, Canada « Dundee, Scotland 
Offices and Agents in Principal Cities 
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Conomatics 
Provide Radial §& 
Screw Adjustment § 
of Forming 
Tool Slides 


Models 254" LA, 314" AD, 5“ KL, and 514" KR Conomatic Four 
Spindle Bar Machines are equipped with a number of quick 
job-change features. One of these is the all-position end attachment 
drive for the mounting of endworking opposed spindles in all 
positions, with independent feed to as many as three 

opposed spindles on a single setup. 


Another feature that is of considerable importance in tooling up is 
the radial screw adjustment of all sideworking slides. Trial cuts 

may be taken to correct diameters with form tools without changing 
the clamped positions of the form tool holders. 


All Conomatic quick changeover models are equipped with dial 
adjustment of the working stroke of all tool carrying slides. 
Besides the Four Spindle machines there are three quick change 
Six Spindle models in %.", 1“ and 156" sizes. 

Write, wire, or phone for literature. 


THE 
MACHINE TOOL 
SHOW 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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Shearing Stainless Steel on a 10-foot Niagara shear with a maximum capacity of 10 gage carbon steel and 13 gage Stainless Steel. 


Sab Vi 4 on cutting Stainless Steel 


for best results... more power and slower speeds 





@ Cold cutting of Stainless Steels 
presents no fabricating problem when 
you recognize the basic differences 
that exist between these strong, cor- 
rosion-resistant materials and mild 
steels. 

Since Stainless Steels are tougher 
than mild steels, experience has 
shown that they require from 30% to 
50% more force to shear. Shear blade 
should be ground with as much lip 
clearance as possible and must be 
maintained sharp and set close. The 
austenitic grades are work-harden- 
able and require an especially close 
blade adjustment. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
NATIONAL TUBE DIVISION, PITTSBURGH ° 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. ° 


Blanking and punching calls for 
the best grades of tool steel with 
punches and dies kept sharp. More 
power will be required than for plain 
carbon steel and slower speeds are 
advised. 

In perforating, twice the power 
should be used for Stainless Steels 
and the press speed reduced to one- 
third or one-half of that used for 
mild steel. For austenitic grades, 
clearances should be especially close. 
Holes should not be smaller in diam- 


eter than the thickness of the metal 
used; for austenitic grades, a mini- 
mum of 114 to 2 times the thickness 
of the metal. 

For complete information on all 
phases of fabrication of USS Stain- 
less Steel, write for your copy of our 
“Fabrication” book. Our representa- 
tives, too, will be glad to assist you 
with your shop problems. For your 
copy of the book, write to United 
States Steel Corporation, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station. 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL__ 


U N i! 


7 = D 
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SHEETS + STRIP + PLATES + BARS 
PIPE + TUBES - WIRE 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


BILLETS 
SPECIAL SECTIONS 
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The B-I1—A great 
new Norton resinoid bond 


More uniform, better balanced BIT wheels bring you 


“TOUCH of GOLD” advantages to your heavy weld grinding 


Joining the list of famous Norton bonds 
that have made grinding wheel history, 
the new B11 resinoid offers important 
new performance-benefits to heavy weld 
grinding applications. Here’s why: 


New processing developments have 
greatly improved the uniformity of struc- 
ture and therefore the balance of B11 
wheels. As a result, they “hug that work” 
closer, grind cooler and faster, with far 
less vibration and bounce. For you, this 
more efficient grinding action adds up to 
such typical Norton ‘“Touch of Gold” 
benefits as: better product appearance, 
less operator-fatigue and longer wheel 


life. 


In addition, you get closest possible 
duplication with B11 wheels. Hardness 


American Machinist 
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increments are evenly spaced through- 
out the entire grade scale. And to make 
it even easier for you to choose exactly 
the right wheel for every job, B11 wheels 
can be supplied in half-grade increments. 


See Your Norton Distributor 


for details on the new B11 resinoid 
bonded wheels. Or write to us direct. 


NORTON 


And remember, only Norton offers you 
such long experience in both grinding 
machines and wheels to help you pro- 
duce more at lower cost. Norton Com- 
PANY, Worcester 6, Mass. Distributors in 
all industrial areas, listed under ‘‘Grind- 
ing Wheels” in your phone book, yellow 
pages. Export: Norton Behr-Manning 
Overseas Incorporated, Worcester 6, 


Massachusetts. W-1666 


Mlaking better products... 
to make your products better 


and its BEHR-MANNING division 


NORTON COMPANY: Abrasives * Grinding Wheels « Grinding Machines « Refractories 
BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones * Pressure Sensitive Tapes 
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The new GRAY Universal Planer — . a Le . 
single cuts, double cuts, triple cuts, ea ' 
e es and cross cuts—a revolutionary ——— _ . 
_ concept in high-speed machining. a f 

















The new GRAY Horizontal 
Boring, Drilling and Milling Machine — 
brute power and great precision 
with versatility unlimited. 


























» RAY 


is out of this world 


Out-of-this-world thinking has produced down-to- 
earth features that speed handling, loading, 
maintenance and, of course, machining. Booth 1120 
at the Machine Tool Show will show you why... 


a Gray will pay. 


The G. A. GRAY Co., 
Cincinnati 7, Ohio 





The new GRAY Handymill — at 
» long last a powerful, rigid milling 
machine for the medium size job. 





* 





With the NEW FOSMATIC Radial Drill 


Pre-select Feeds and Speeds 


All the new features needed by the modern 
machine shop have been designed into the new 
Fosmatic Radial Drill. Pre-selected feeds and 
speeds for a new degree of speed and operator 
convenience. Spindle speeds up to 3000 rpm to 
suit today’s high-production requirements. En- 
gineering refinements throughout to give you 
the rigidity you need for fast precision drilling. 


Feeds and speeds are selected on dials at left 


side of the head, usually while waiting for a 
drilling operation to be completed. Shifting is 


FOSBIEK 


NEED DRILLING EQUIPMENT? GET 


30 


accomplished by raising the spindle control 
lever slightly in its neutral position. Feed is 
engaged by pressing a button on either of the 
quick-return handles; feed is disengaged either 
by depth control or pressing one of the buttons. 
Other convenient controls at the head — Single 
lever elevates arm or traverses head (hydraulic 
variable rapid traverse). Hydraulic column 
clamp. Hydraulic arm clamp, safety-interlocked 
with elevating lever. Hand feed and traverse 
to the head. The tool ejector eliminates need 
for tang driver. 


~++>Drill with 


Smooth running, high precision and extra rigidity 


make the new Fosmatic outstanding among Radial 
Drills. Case-hardened gears are ground on the finest 
equipment available. They run on ground splined 
shafts which are mounted in ball bearings. Lubrica- 
tion is automatic. 


Thirty-six spindle speeds with a maximum of 3000 
rpm are available in a variety of ranges, each with 
a 127.5 to 1 ratio. The new boring-type spindle is 
of heavy section with bearings placed far apart for 
extreme rigidity; it can easily be used for boring, 
milling and the heaviest drilling. A new and unique 
counterbalance produces equal tension on the 
spindle whether it is extended or close to the head. 


A PROPOSAL FROM FOSDICK! 
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Speed, Ease and Precision 


For more efficient tapping, reverse spindle speed is 
40% faster than forward speed. 

Our new arm is probably the strongest in the 
business. It has a double boxed section with very 
heavy walls; ways have been widened considerably. 
The head is mounted on roller bearings on hardened 
and ground ways with an additional roller support 
in back of the arm. Safety nut is hydraulic. Column 
is superfinished. 


Radial Drills Jig Borers Sensitive and Sensitive 


Eighteen feeds are available, including 5 tap 
leads, from .003” to .125”. Feed engagement is 
through a powerful magnetic clutch which will 
never require adjustment. The feed dial is graduated 
to full spindle travel to eliminate resetting for deep 
holes. Electronic milling feeds are also offered — 
from % to 15 ipm. 

Standard sizes available with 4’ to 8’ arms, 13” 
to 19” columns. 


Upright Drills Radial Drills Positioning Machines 


THE FOSDICK MACHINE TOOL CO., CINCINNATI! 23, OHIO 
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"Each year ARMSTRONG TOOL HOLDERS 
become more important to you 


Every rise in labor costs, every added tax, every overhead burden, every 
increase in cutting steel prices, every new, more costly machine tool, 
all increase the importance of ARMSTRONG TOOL HOLDERS to 


profitable operation. 


ARMSTRONG TOOL HOLDERS reduce direct tooling costs to an 
absolute minimum—‘“Save: All Forging, 70% Grinding, 90% High 


ae 
7, Gi ft Speed Steel.” 
ARMSTRONG TOOL HOLDERS reduce tooling-up time to minutes, 


to the selection and adjustment of the holder and cutter. 
The ARMSTRONG Thread- ARMSTRONG TOOL HOLDERS permit increased speeds and feeds 
ing Tool takes interchange- — produce more pieces per hour per machine tool. 
able high speed steel ARMSTRONG TOOL HOLDERS are efficient for they embody a 
form-cutters wh ich require perfection gained by over 50 years of specialization in the development 
only flat top grinding to and refinement of. tool holders. 
resharpen—always hold ARMSTRONG TOOL HOLDERS are inexpensive because they are 
their true thread form. quantity produced by modern methods, for a world 
market ...are used by over 96% of the machine By ‘sy 
: shops and tool rooms... are carried in stock for ARMSTRONG 
Write for your convenience by all industrial distributors of TOOLS from your 
catalog consequence. Industrial Distributor 
See us at Booth #550 Metalworking Machinery & Equipment Exposition, Chicago Coliseum, Sept. 6-17 arene Kes 


ARMSTRONG BROS. TOOL CO. s215 w. azmstronc AVENUE CHICAGO 30, ILL 
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Production Pointers 


from 
GISHOLT 


PRE-SHOW ISSUE 


JETRACER IS DOUBLE-TOOLED 
TO SPEED PRODUCTION 








ot ER, 


a 4 
GISHOLT 
= SINCE - 


lou 


* 
The Gisholt MASTERLINE medallion will 
identify this new and improved series of 
machines to be shown for the first time at 
the Machine Tool Show in Chicago in 
September. See them at work in Booth 1413. 

















SINGLE PASS 


Unique Setup on No. 12 
Automatic Lathe Cuts Costs on 
Differential Gears 


Jobs like this may open your eyes to 
some new money-saving ideas with 
the Gisholt JETRACER unit. Here’s 
how this manufacturer does it: 

To machine steel forgings for dif- 
ferential gears, two No. 12 Automatic 
Lathes are equipped with JETRACER 
units, both of which are double- 
tooled. Gears are held on a 
segmented-sleeve type air-operated 
expanding mandrel and driven by a 
key in the splined I.D. Double- 
tooling on both tracer slides makes it 
possible to complete each operation 
in a single pass. 

The line drawing illustrates the 
first operation. Tool “A” faces the 
bevel, chamfers the edge and turns 
the O.D. As tool “A” completes its 
cuts, tool “B” engages work, facing, 
co-boring, facing the co-bore and 
chamfering the corner of the splined 
I.D. Meanwhile, the rear slide feeds 
in with a single tool to face the back 
of the flange and shave-turn part of 
the hub. Floor-to-floor time is a fast 
0.8 minute. 

The second operation on the other 
end is completed in the same manner 
on the second No. 12 Automatic 
Lathe, also in 0.8 minute. One opera- 
tor handles both machines to keep 
production humping. 
lt’s the combination of smart tooling on the 
JETRACER unit with the speed of the No. 
12 Automatic Lathes that accounts for the 
swift, accurate production of these parts. 

[f you'd like to see more cost-cutting 
TRACER applications, ask for folder 


(I 
JE 
—Form 1171.) 


Machining of these differential gear blanks is 
done with setup shown in drawing. Tools on 
tracer slide engage in quick succession while 
simultaneous cut is made with rear slide. Note 
template for tracer follower at bottom of 
machine photo. 
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TRACER SLIDE 


Layout for Ist operation 











Work piece for 2nd operation 
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At the SHOW: 


* 

*K 

x 

4 No. 12 and 24 AUTOMATIC LATHES—See 

x single and multiple passes with JETRACER 
Unit. Three new models; one with full auto- 

+ mation. 
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>. ~ SEE THE MASTERLINE AT 
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S74 CUTS COSTS BY COMBINING INTERNAL 


MACHINING AND BURNISHING 


TIME- 
SAVING 
IDEAS 


Fastermatic Automatic 
Cycle Is the Answer 


To cut costs on these steel block check 
valve bodies, the producer wanted 
them internally machined and bur- 
nished in two sequential operations 
on two 1F Fastermatic Automatic 
Turret Lathes. 

By using a special two-jaw air 
chuck, the job was quickly and simply 
accomplished. Used for both opera- 
tions, the special chuck has one 
stationary jaw, V-block shaped, to 
locate the work on center, with a 
dead stop at the rear for longitudinal 
location. The second jaw clamps the 
piece by moving in and out. 

In the first operation, the valve seat 
is drilled, formed and reamed; the 
large bore is taper reamed; and the 
valve body is faced on one end. Time: 
1.46 minutes. In the second opera- 
tion, the other end of the piece is 
drilled, bored, co-bored, chamfered 
and reamed. The operation is then 
completed by feeding a special turret- 


With a minimum of special equipment, the Fastermatic incorporates the internal burnishing 
operation as part of the automatic cycle. 


Kaa Keka KK KKK Kk 


mounted burnishing tool into bore 
“‘A”’ to obtain a 20 micro-inch R.M.S. 
finish. Time: 1.78 minutes. 


Total time for the first operation is only 1.46 
minutes, and only 1.78 minutes floor to floor 
time is used for the second operation— 
including burnishing bore “A” to a 20 micro- 
inch R.M.S. finish. 


+ 
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AT THE SHOW: 


FASTERMATICS— continuous 
automatic operation. New setup 
features make small lot production 
economical with simple, fast 
changeover. 
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TWO CHUCKS ON SADDLE TYPE LATHE HANDLE LONG WORKPIECES 


Long oil well drill tubes machined 
quickly, easily with this setup 


What's the fastest, easiest, safest way 
to hold an oil well drill tube and 
machine on end? 


Here’s one way of doing it: 


The long tube is “double-chucked” 
in a 4L Saddle Type Turret Lathe, 
using two 24” 3-jaw scroll chucks, 
one at front and one at rear of the 
spindle. Result: whip is prevented; 
distortion is avoided. 

Machining is low-cost and simple. 
First, ““D” is faced from the square 
turret. Next, “A” is step-bored from 
two multiple-tooled stations on the 
hexagon turret, which also rough and 
finish co-bore “B,”’ chamfer “C” and 
“E” and turn “F.”” Two more stations 
on the hexagon then rough and finish 
taper ream “A,” and a special holder 
on the square turret simultaneously 
grooves ‘““G,”’ chamfers “H’’ and 
faces “‘J.” 

“A” is then single-point threaded, 
using the full-length lead screw and 


a special taper attachment cam on 
the square turret carriage. This com- 
pletes the job. 


Machining long workpieces without whip 
and distortion is simple, fast and easy with 
this two-chuck setup on a Gisholt Saddle 
Type Turret Lathe. 


LOOK AHEAD... 


KEEP AHEAD.. 
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AT THE SHOW: 
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SADDLES—new higher speed, ' 
more powerful machines. 
JETRACER will be demonstrated * 
on both bridge type cross slide * 
and hexagon turret mounting. * 
* 


Kak KKK KK KKK Kk 


. WITH GISHOLT 





THE SHOW ...SEE GISHOLT! 
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HERE’S EXTRA SPINDLE BORE CAPACITY WITH 


OUTSIDE-OPERATED 
COLLET CHUCK 


Here’s a good idea to keep in mind: 
You can work right up to the limit of 
your spindle bore capacity. This pro- 
ducer is doing it with his Gisholt No. 
5 Ram Type Turret Lathe, tooled to 
machine threaded adapter bushings 
from 4%” seamless steel tubing. An 
outside-operated collet chuck does 
the trick. 


Tooling is also well planned. Parts 
are finished in minimum time—only 
4.2 minutes floor to floor. Hexagon 
turret tools bore, co-bore, turn, form, 
chamfer, thread the O.D. and tap the 
I.D. Square turret tools face and 
chamfer with cut-off from the rear 
tool post. 


An outside operated collet chuck arrange- 
ment provides the extra capacity needed 
to complete this job and permits using a 
smaller, less expensive machine. 


HOW TO SUPERFIN 


No. 4 attachment makes possible 
smoother surfaces with 
very small investment 


Even on limited production, you can 
take advantage of the benefits of 
Superfinishing. Attachments can be 
mounted on your own lathe, thus sav- 
ing the cost of a special machine. In 
this case, large diesel engine crank- 
shafts, main and pin bearings are 
Superfinished in one operation. Costs 
are held low by a Superfinishing 
attachment with a special latch-on 
type, follower-arm. 


Nine bearing surfaces are Superfin- 
ished with four minutes stone contact 
time per bearing and one minute to 
position the attachment for the next 
bearing. A final surface finish of 3 to 
5 micro-inches R.M.S. is attained, 
compared to 25 to 30 micro-inches 
R.M.S. before Superfinishing. 


* 
* 
* 
pe AT THE SHOW: 
* 
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This special Superfinishing attachment on 


existing equipment eliminates polishing and 
lapping operations to insure better crank- 


shaft performance. 


TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 


See new Ram Type models, including the 
44" spindle bore No. 5. Also, first showing 
of the new Electram for high-speed, auto- 
matic operation on small parts. 
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AT THE SHOW: 


SUPERFINISHERS —machines 
working continuous runs and job 
lots. Demonstrations to show 
reasons for Superfinish and how 
to control size. 
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ISH CRANKSHAFT BEARINGS ON A LATHE 
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any AWKWARD GEAR HOUSINGS HANDLED 


EASILY THROUGH SMART TOOLING 
NAH 


Simplimatic setup with 


TIME- 
SAVING 
IDEAS 


9 tools, bores three 


diameters simultaneously Le 


The manufacturer of a well-known 
farm tractor line had a problem in 
machining the awkward cast iron 
gear housing you see here. Smart 
tooling and the Gisholt Simplimatic 
Automatic Lathe are proving the 
answer. 

The operator sets the rough work- 
piece on a special angle plate bracket 
providing a loading rest. This brack- 
et also serves as a work-driver. Work 
is then placed against jacks at “Y”’ 
and chucked on the long hub at “Z” 
in a 3-jaw air chuck. 

The center slide carries a piloted 
boring head. This is used for rough 
and finish boring “A,” “B” and “E” 
as well as chamfering “C” and “F” 
and facing “D.” When this work is 
completed, the head holds up while 
front and rear slides rough and finish 
face ‘‘G.”” This provides complete 
concentricity for all surfaces and 


ys 44 
a? \ 
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gives excellent finishes free of tool 
interference. 

Through the speed and economy 
of operation provided by the 
Simplimatic Automatic Lathe, floor- 
to-floor time on this job is only 3.4 
minutes. Fourteen pieces are pro- 
duced per hour, with 80% efficiency. 


Three diameters are bored simultaneously 
in awkward workpieces by combining care- 
ful tooling with the versatile Simplimatic. 
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AT THE SHOW: 
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* SIMPLIMATICS—50 h.p. ma- 
* chine on bevel gear blanks. Many 
x new machine features include 
x greater spindle speeds and auto- 
x matic lubrication to the slides. 

* 
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BALANCER HAS WELDING UNIT FOR ON-THE-SPOT CORRECTIONS 


Correction equipment—either by addition of 
weight such as operator indicates here, or by 
weight removal, can be incorporated by any 
Gisholt Balancing Machine. New Type S catalog, 
Form #1165, gives complete details. 


No. 7-855 


TURRET LATHES « AUTOMATIC LATHES -« 


High Production Setup for 
Balancing Automotive Flywheels 


You know the speed, efficiency and 
accuracy of manufacturing operations 
demanded by the automotive indus- 
try. Here’s how vital balancing of 
automotive flywheels measures up to 
these requirements. This Gisholt 
1SV1 Static Balancer measures, cor- 
rects and inspects these flywheels at 
a rate of 36 seconds per part. 

It’s a simple operation. As the fly- 
wheel is rotated, the Amount Meter 
tells the operator exactly how many 
correction lugs are needed. The 
strobe lamp, flashing on the num- 
bered dial below the part, indicates 
where they are to go. 

Welding equipment, mounted right 


on the machine, permits correcting 
the parts for balance in a single han- 
dling. The operator places the correc- 
tion lug against the upper electrode 
of the welding gun where it is held 
magnetically until applied at the 
indicated angle. Then, a quick check 
to assure the part is within the pre- 
scribed tolerance—and the operation 
is completed. 


Maximum efficiency and accuracy are 
attained by combining measurement, ccr- 
rection and inspection for balance in a 
single, fast operation. 
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AT THE SHOW: 


BALANCERS—See actual produc- 
tion runs and demonstrations. 
Bench, vertical and large-capacity 
machines in use on static and 
dynamic balancing jobs. 
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THE GISHOLT ROUND TABLE represents the collective experience of specialists 


in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


GISHOLT —-—- 


SUPERFINISHERS + BALANCERS « SPECIAL MACHINES 
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BLISS 


SINCE 1857 











E. W. Bliss Company 
BOOTH #1414 


BRYANT 


Bryant Chucking Grinder 
Company — BOOTH #1015 


/ALTNALIS 
ust 


Clearing Machine Corp, 
BOOTH #716 


CLEVELAND 
The Cleveland Automatic 
Machine Co. — BOOTH #412 


Consolidated Machine 
Tool Co.— BOOTH #217 


EDLUND 


Edlund Machine Co. 
BOOTH #115 


famco 


Famco Machine Company 
BOOTH #507 


FEDERAL PRESS 


Federal Press Company 
BOOTH #801 


FOSDICK 








The Fosdick Machine Tool Co, 


BOOTH #1402 


IFO2K 


Fox Engineering Company 
BOOTH #419 


ep 


Gallmeyer & Livingston 
Company — BOOTH #906 


GREAVES 


onan, Machine Tool Co. 
OOTH #721 
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speeds installation of any machinery 
protects accuracy of precision machines 


These machine tool builders cut set-up time at the Machine 
Tool Show from hours to minutes with BARRYMOUNT® Leveling Iso- 
lators. No drilling floors, no setting lag bolts, no shimming — they 
just set their machines on the Barry mounts, adjusted the leveling 
screws, and the normally tedious, costly job was done. 

This is not just a show trick — it’s a standard efficiency pro- 
cedure for new installations and re-installations in large and small 
plants all over the country. And, at the show or in your plant, the 
isolation built into Barry mounts protects precision machines against 
vibration from nearby heavy equipment. 

Visit us at Booth 153, Production Engineering Show, and a 
Barry engineer will show you how you can simplify installation, pro- 
tect machine accuracy, prolong machine life, and cut maintenance 
costs with Barry Machine Mounts. 


BARRY CONTROLS 


iN C@RPORATE  D 


703 PLEASANT STREET WATERTOWN 72, MASS. 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


August 15, 1955 


JOHNSON 


Johnston Machine & Press 
Corp.— BOOTH #411 


KINGSBURY 


Kingsbury Machine Tool Corp, 
BOOTH #915 


<\0" TH 
ye Roy 


eRECISOy 


Micromatic Hone Corporation 
BOOTH #1211 


MOLINE 


Moline Tool Company 
BOOTH #1304 


narch 


) TURNING MACHINES 


The Monarch Machine Tool Co. 
BOOTH #920 


WORRIRAL, 
QEROHERER. 
AY 


The Motch & Merryweather 
Machinery Co.—BOOTH #606 





Grorck . 





Onsrud Machine Works Inc, 
BOOTH #812 


Racine 
Hydraulics & Machinery Inc. 
BOOTH #102 


7 5 BT 


The Sheffield Corporation 
BOOTH #1305 


Van Norman 


——y 


= a 


Van Norman Company 
BOOTH #90 


Wiedemann Machine Co. 
BOOTH #1420 
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STANDARD 


STANDARD OIL 
COMPANY 
(Indiana) 


Tool Room Superintendent Max Chase (left) and 
Production Engineer Peter Van Dyke (right) with 
Standard lubrication specialist R. T. Cleland inspect 
frame of extruded aluminum. Bob Cleland, a 
graduate of Michigan State with a B.S. in Mechanical 
Engineering and of Standard’s Sales Engineering 
School, has the background to provide customers 
with competent technical service on their lubrication 
problems. This training and experience, customers 
have found, pay off for them. 

















STANOIL Industrial Oil 


does heavy chores 


for Light Metals Corporation 


fe years ago Light Metals Corporation, 
Grand Rapids, put their 1,250 ton Hydropress 
into operation. The initial fill for the hydraulic 
system was Stanoit Industrial Oil. The press 
has operated continuously since its start up. 
There is no evidence of deposits or varnish any- 
where in the hydraulic system. Light Metals 
Corporation looks forward to many more years 


of such trouble-free operation. 


Why was Sranott ordered by Light Metals for 
their Hydropress? The answer is found in the 
service STANOIL has given in other equipment. 
Back in 1948 when a Watson-Stillman extrusion 
press went into operation for Light Metals, 
STANOIL was chosen as the hydraulic oil. As 


with the Hydropress, STANoI has a perfect per- 


formance record. The Watson-Stillman press 
has operated seven years without a shutdown 


because of hydraulic fluid failure. 


This kind of service from a hydraulic oil means 
Light Metals Corporation can turn out extruded 
aluminum shapes for the aircraft, automotive 
and major appliance industries with high per- 
formance and low maintenance factors that 
mean bigger profits. Reason enough for relying 


on STANOIL. 


Stano1t Industrial Oil can perform for you just 
as it is doing for Light Metals Corporation. In the 
Midwest a lubrication specialist from your near- 
by Standard Oil office will explain how. Call 
him. Or contact, Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois. 








This 1s a fast 








Every hour, this Newton Vertical Rotary roughs 
and finish mills the tops of 600 aluminum 
pistons at 85% efficiency. 


WW ol-weolocolobbel-Meoarhoyeeledsloredthtael (oteed of-MEPbelol lodeed of 
and ejects the finished pistons onto a con- 
veyor. All the operator does is load! 





A Newton Vertical Rotary is more than a ma- 
fod ob b X= (ole) Med AB C- Who MB ol =}deLole Reakdel-UB (ot (-1-1 am aelonicae! 





method of milling the flat surfaces of repetitive 
pieces ! 











CONSOLIDATED MACHINE TOOL 





A DIVISION OF FARREL- 
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For aluminum milling, Newton Vertical 
PM colielat-S Maton Z-Malle ais ol-1-10M A-i-Mol-lime lan 7-3; 
and feeds up to 100 inches per minute. 











COMPANY, ROCHESTER 10, N. Y. 





BIRMINGHAM CoO.., INC. 














Manufacturing data and costs-ALUMINUM 


MACHINE: Browne & Sharpe, Mode! OG (Chain Drive) 
OPERATING DATA: (this job) 
Turning: Spindle Speed 
Surface Feet . 


4230 rpm (forward) 
692 per minute 

Threading: Spindle Speed 1365 rpm (forward) 
ace Feet . - 200 per minute 

OPERATIONS: Feed - clear - form & face - center - index - 

drill - index - combination flat bottom drill & 
chamfer - index - die on - cutoff - pickup & slot 

CYCLE TIME: 524 seconds PARTS PER HOUR: 635 

EFFICIENCY: 80% 

STOCK: 56” round, 2011 —T3 aga 3) Aluminum 
Weight perfoot . . K ae 
Stock weight per 1,000 pes. bi 6 
Cost per pound (156 Ibs.) 

TOOLING COST: $18.40 (same as for brass) 

TOTAL COST: SETUP. . j 
LABOR, INSPECTION, OVERHEAD, dg 
MATERIAL: Stock 15.64 @ §. 701/# - » $11.04 

*Less scrap (60%) —9.364 @ 13¢/# a 1.22 
NET COST . * $ 9.82 9.82 
TOTAL COST . per 1,000 in lots of 10,000 . $26.72 

*Typical Chicago Area scrap prices on 5-9-55. 


.3748 pounds 
15.6 pounds 
- « $0.701 


$ 1.90 








COST OF PART PER 1,000{ IN BRASS .... 


Manufacturing data and coss-BRASS 


MACHINE: Browne & Sharpe, Mode! OG (Chain Drive) 
OPERATING DATA: (this job) 
Turning: Spindle Speed 
Surface Feet . 

Threading: Spindle Speed 
Surface Feet . 


4230 rpm (forward) 
692 per minute 
1365 rpm (forward) 
200 per minute 
OPERATIONS: Feed - clear - form & face - center - index - 
drill - index - combination fiat bottom drill & 
chamfer - index - die on - cutoff - pickup & slot 
CYCLE TIME: 524 seconds PARTS PER HOUR: 635 
EFFICIENCY: 80% 
STOCK: 5@”’ round, free meee yiew brass 
ae per foot ; 
Stoc 


1.133 pounds 
46.8 pounds 
- $0.5022 


weight per 1 ,000 pes. i 
Cost per pound (468 Ib “SIAR 
TOOLING COST: $18.40 (same as for lensinnem) 
TOTAL COST: SET UP ‘UyUare er GF 
LABOR, INSPECTION, “OVERHEAD, ETC. ee et 15.00 
MATERIAL: Stock 46.84 @ $.5022/2 $23.50 
*Less scrap (60%) 28.1% @22¢/H# .. 6.18 
NEW MATERIAL COST $17.32 17. _17.32 
TOTAL COST . per 1,000 in lots of 10,000 . $34.22 


*Typical Chicago Area scrap prices on 5-9-55. 


4 $34.22 
IN LOTS OF 10,000 ( IN ALUMINUM. . . 26.72 
SAVING PER 1,000 . . . $ 7.50 
21.9% SAVED ON THIS ONE PART! 








FOR BIG SAVINGS LIKE THESE 


because lightweight aluminum chips easily “float” from 


Procressive screw machine shops all over the country 
have found that they can quote below competition—and 
often offer better parts—when they recommend that the 
parts be machined from Kaiser Aluminum stock. 


You get three times as many parts from a pound of 
Kaiser Aluminum stock as from a pound of brass or 
steel. Thus, each part can cost far less! 


In addition, Kaiser Aluminum stock often permits 
other important economies: It eliminates expensive 
plating. It extends tool life. It reduces cleaning costs, 


38 


cavities. And its light weight greatly reduces shipping 
charges and cuts the cost of material and process 
handling. 


For more information or assistance, look for our local 
number in the classified telephone directory under the 
heading “Aluminum” or contact one of our many dis- 
tributors. Kaiser Aluminum & Chemical Sales, Inc. Gen- 
eral Sales Office, Palmolive Bldg., Chicago 11, Illinois; 
Executive Office, Kaiser Bldg., Oakland 12, California. 


American Machinist + August 15, 1955 











34.1% saved on six parts of this tripod by 


using Kaiser Aluminum stock instead of brass. 


18.5% saved when used instead of steel. 


THINK OF 


25.6% saved on this nozzle by using Kaiser 


Aluminum stock instead of brass. 


35% saved on this swivel by using Kaiser 


Aluminum stock instead of steel. 


Here’s how easy it is to machine aluminum! 


1. Cutting Tools. Like any metal, 
aluminum machines best at certain 
tool angles. The same tool materials 
can be used, though some tools must 
be ground to new angles. Your Kaiser 
Aluminum engineer or distributor 
can recommend machining practices 
proved best by operators experienced 
in aluminum. 


2. Turning Speeds. On any existing 
screw machine, you can work Kaiser 
Aluminum stock up to the maximum 
efficient speed of the machine. 


3. Chips. Aluminum alloys com- 


monly used in screw machine oper- 
ations form chips that curl and break 
satisfactorily. Alloy 2011 (11S) 
breaks into small chips similar to 
brass. With other alloys, chip break- 
ing grooves ground into the tool assist 
in producing chips that are easily 
handled. 


4. Thermal Expansion. Aluminum 
has its own rate of thermal expansion 
as do all metals. Experience quickly 
indicates how to compensate for this 
expansion. Recommended coolants 
are employed to assist in controlling 
this factor. 
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TECHNICAL EDITOR, 
Kaiser Aluminum & Chemical 
Sales, Inc. 
228 North LaSalle Street, 
Chicago 1, IIlinois. 
Please send, without obligation, 
my copy of ‘‘Machining Kaiser 
Aluminum with Automatic Screw Machines,” which 
contains valuable technical data and tooling informa- 
tion. 


NAME 
COMPANY 
ADDRESS ‘eka 
CITY, STATE___ 
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facts 


you should know 
about BATH gage 
production 


Bath Gage manufacture 
is based on quality 


Bath Gage engineering 
features experience 


Bath Gage personnel 
is highly skilled 


Bath Reversible Thread and 


4 Reversible Cylindrical Plu 
Bath Gage equipment ff phe Pe pa lac 
is thoroughly modern / 


Bath Gage production methods 


are progressive 
_— A request on your business 


letterhead will bring your 
Bath products have always been manufactured on an established copy of the new Bath Tap 


policy of high quality. The basic desire to produce gages that and Gage Catalog. 
are primarily an accurate standard of measure, requires expe- 

rienced engineering, skilled craftsmen, modern equipment and 

progressive methods — plus a determination to build a reputation 

in the industry for gages that combine precision and long wear 

life. 

This policy has been carefully maintained and today, Bath gages 

have earned recognition along with Bath taps, for dependable 

performance . . . proof of the adage “just as the twig is bent, 

so the tree’s inclined”. 


JOHN ATH & CO., Inc. 


22 Grafton St., Worcester, Mass. 


CYLINDRICAL PLUG AND RING GAGES + THREAD PLUG AND RING GAGES + THREAD MEASURING WIRES 
MASTER SETTING DISCS + INTERNAL MICROMETERS + GROUND THREAD TAPS 
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AUTOMATICS— 
id at-} aed ¢-Vol am aal— btoak-wepy barrier 


Through their advanced design, Warner & Swasey 
Automatics open for you unexplored areas of profit 


in high precision, small lot production. 


THE WARNER & SWASEY COMPANY ¢ CLEVELAND 3, OHIO 








| 








SEE 


WARNER & SWASEYS 
IN OPERATION 
ON TYPICAL 


SHOP JOBS 


THe Most folks, we believe, go to the Machine Tool Show 
MACHINE TOOL i i 4 
SHOW to take home ideas on how to do their own work more efficiently 


cwHicaco, ttt 
SEPT. 6-17. 1955 
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NTERNATIONAL AMPHITHEATRE 


And we believe we can help you spend your time more 





profitably by showing you our machines turning the kind 
of jobs you encounter every day back home — 
the kind you're most interested in. 


That's exactly what you'll see at the Warner & Swasey booth — 
the most modern machines available, utilizing the latest 
turning techniques, turning out typical shop jobs. 

You are cordially invited to visit us at 717. 


Electro-Cycle 
Turret Lathes 


Multiple Spindle 
Automatics Precision Tapping 
Machines 


Saddle Type Single Spindle 
Turret Lathes Automatics 


NO MATTER WHICH WAY YOU TURN... 
WARNER & SWASEY CUTS COSTS 


Cleveland 


PRECISION 
MACHINERY 








How Servel, Inc. 


Speeds Brazing Operations 


with Allis-Chalmers Induction Heaters 





The Company... 


Servel, Inc. of Evansville, Indiana 


The Job.. *Brazing four joints in 


evaporator assemblies. 


By using Allis-Chalmers Induction Heaters, 
along with special work fixtures and preformed 
brazing rings, joints are heated to 2100 F in 
seconds; 120 joints or 40 evaporator assemblies 
can be completed in an hour. 


Here’s the setup... 


An operator and four assemblers are stationed 
at each of the seven heaters in the plant. Assem- 
bly components are gathered from an overhead 
conveyor and placed in caster-equipped fixtures. 
Using a split coil arrangement, the operator al- 
ternately brazes two assemblies — one on the 
right table and one on the left table. Only one 
coil can be energized at a time. While the coil 
at the right is applying heat, the coil at the left 
is positioned. Shutoff is controlled by an auto- 
matic cycle timer. 
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\LLIS-CHALMERS 


What induction heaters 
can do for you... 


Whether you’re handling long production runs, 
small odd-lot jobs, or‘a mixture of both—here’s 
a tool that affords plenty of profit opportu- 
nities. A mere change of the working coil allows 
you to braze, heat, harden, solder, or anneal. 
Easy adaptability to many types of setup holds 
production changeover time and cost to a mini- 
mum. And, though heating operation is fast, it 
provides close heat control. 


Interested in knowing more? Then contact 
your nearby A-C District Office or write—Allis- 
Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


August 15, 1955 








Large Work Threading Small Work 


Simply Push a Button 
for 
Exact Spindle Speed 


Produce More Precision Parts at 
Lower Cost with this 
_ NEW Second Operation 
Machine 


Send for Free illustrated 
Bulletin DSM59 


HARDINGE 


| TTR. 


HARDINGE BROTHERS, INC. ELMIRA,NEW YORK, U.S.A 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 
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DIECO, the midwest’s favorite die set, is— 
RAPIDLY BECOMING A 


NATIONWIDE FAVORITE! 


@ Hardened steel pins are rough and finish ground, then 
super-finished. Closer tolerances give more accurate 
guiding. 

High-tensile steel plates are first stress-relieved, then pre- 
cision machined— perfectly parallel, they stay parallel 
under load. 


All parts electronically gaged for perfect fit. 


Choice of bronze-lined on hardened steel backing or 
hardened steel bushings—all with grease fittings. Preci- 
sion ground and micro-honed to less than a “tenth” 
tolerance; can be arranged for pressure lubrication. 


Welded or screw shanks; any length guide pin. 


1728 combinations in steel or semi-steel—interchange- 
able parts speed delivery. 


= | | S = DIE SUPPLY DIVISION 


E. W. BLISS COMPANY 
SINCE 1857 











1400 Brookpark Road, 
“5 Cleveland, Ohio 


9° ti Industry’s most complete line of die sets and die makers supplies 


DIE SETS + GUIDE PINS + BUSHINGS + SPRINGS + SOCKET HEAD SCREWS + 5001 ITEMS 






another 


Chiatindiny Clrnes Develdpmant 


in Metalworking Press Design 


eonzem) 


2. - 


hag exclusive Elmes® Press design has put an 
end to high-pressure piping troubles. The main hydraulic HIGH-SPEED “'PIPELESS”’ PRESS 


circuit in these Elmes Presses has no piping! The ad- with two reversible pumps 
vantages of this unique pipeless construction, proved by wide- 

spread use throughout industry over an extensive period, 450-Ton Elmes Single-Action Metal Drawing & 

‘ . . " Forming Press, with many special features including 

assure a radical reduction in maintenance cost, the revolutionary Elmes Pipeless construction. 


with virtual elimination of downtime. This press employs two reversible pumps, providing 
the following operating speeds per minute: advance 


In Elmes Pipeless Presses, all high-pressure hydraulic —550", press—126", return—550”. 


fluid is conducted through short, direct passages drilled in the 
structural parts. There are no high-pressure screwed joints 
to loosen, no oil dripping from loosened fittings, no breaking dhe 
of welded joints. Press operation is smooth, quiet. Re- machiieg TOOL 
versal of the ram is shockless. Vibration is greatly SHOW 
reduced. Turbulence and oil heating are minimized. CHICAGO. 114 
Response to electrical controls is prompt and precise. pai 


Any Elmes Metalworking Press, standard or special, can Boom 
be equipped with pipeless construction—and at no No. 1121 
premium. Find out now how your production will benefit 
from the matchless performance of Elmes Pipeless Hydraulic Be sure to see the Elmes 
Presses. A proposal to suit your particular requirements, PIPELESS Press 


or further information, will be supplied on request. : ‘ 
Contact your Elmes Distributor or write us direct. in operation at the Show 


AMERICAN STEEL FOUNDRIES @ ELMES ENGINEERING DIVISION 
1161 Tennessee Avenue...Cincinnati 29, Ohio 


HYDRAULIC PRESSES & EQUIPMENT 
METAL-WORKING PRESSES © PLASTICS MOLDING PRESSES © PUMPS © ACCUMULATORS 
American Machinist * August 15, 1955 











TAFT-PEIRCE 
GRINDING 
SPINDLE 





Provides Ultimate in 


Precision and Finish 


Here’s a new model Grinding Spindle 
that permits the very finest micro-inch 
finishes. Ideal for surface grinders and 
many other machine tools, this new T-P 
Grinding Spindle offers a long list 
of quality features. 
Precision balanced on its one bearing 
Low operating temperature 
Rugged internal construction 
eliminates deflection and vibration 
Springs assure constant uniform 
preload — no maintenance required 
Labyrinth sealing system eliminates 
drag or wear 
cod Spindle shaft is hardened and 
SPECIFICATIONS |= — oe completely finish-ground for alignment 
gg . - e and balance 
Simple holding means for mounting 
wheel thimbles 
Built with the utmost 
care and precision for our 
own use, this spindle is 
now available as a 
standard product. Write 
for details. 


See them at the show — Booth 811 


Motor — 1 h.p. 

Speed — 3600 r.p.m. 
Quill — 3” diameter 

Nose Taper — 3” per foot 
Length — 2342” overall 
Lifetime lubrication 


Rotary Surface Precision Surface 
Grinders Grinders Facing Machines 


THE TAFT-PEIRCE MANUFACTURING COMPANY WOONSOCKET, RHODE ISLAND 
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At the Show... 


See 
Stainless Bored 
at Better than 

7 per Minute! 


on the New LeBlond-Carlstedt 
CIN Oka 
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ith the new LeBlond-Carlstedt Rapid Borer, you can bore, trepan or counter- 
bore holes 3 to 8 times faster than by the conventional D-bit method! We'll 
prove this at the Machine Tool Show. You'll see a 1%” hole bored in solid Stainless 
303 at better than 7” per minute. We'll bore 4140, C-1141 and 6150 even faster! 
The Rapid Borer was developed expressly to accommodate revolutionary new 
tooling which cuts at very high speed with excellent accuracy and finish. Cutting oil 
is forced between the boring bar and hole wall forming a continuous bearing. It 
flushes back through a hole in the boring head and bar, carrying away the chips as 
it goes. Chip form is controlled both by tool angles and proper feed and speed com- 
binations; thus tool faces are kept clean and chip passage clear. Cutter design pro- 
duces balanced cutting pressures thereby controlling concentricity. 
This new tooling requires a machine with the following characteristics, all of which 
are incorporated in the Rapid Borer’s design: 


High spindle horsepower 
Ample rigidity throughout 


Complete absence of vibration at all speeds 


Infinitely-variable feeds (up to 38” per minute), independent 
of speeds, while running under load 


Final drive to spindle through belts 


Large volume of cutting oil 


Basically, the Rapid Borer is suited to work that is symmetrical for balance in rotation 
—round, square, octagonal, tapered or stepped. A wide variety of hole diameters and 
depths as well as work sizes can be accommodated. 

Tell us about the holes you'd like to produce faster. Large holes or small. If the 
Rapid Borer can handle the job, we'll show you how to produce them faster than 
ever before. 


Like to see your own materials bored at the show? 


Just prepare sample bars of the 
materials you are now boring, or in- 








tend to bore. Make them according 
to the drawing here. Bring them 
to the Show and we'll bore them 
for you on the Rapid Borer. 




















See it at the show. No. 1313 — dead center of the new exhibition hall. 


...cut with confidence 





The R.K.LeBlond Machine Tool Company 


Cincinnati 8, Ohio World's largest builder of 
a complete line of lathes for 
more than 68 years 





MACHINE TOOL See all 


new 


Carlton 


pre-selector 


One of 3 different speed-feed controls 


for Carlton radial 


The new Carlton-Leber speed-feed pre-selector system 
speeds up drilling by permitting operator to set speed 
and feed for the next operation while the machine is 
still under cut. With this productive new device, the 
time lost heretofore in setting speeds and feeds is now 
used for almost continuous drilling. Now you stop the 
spindle only for changing cutting tools. 

Additional time is saved by instantaneous gear shifting 
made possible by mechanically oscillating the change 


gears which assures quiet gear mesh. 


THE 


aa 


controls in action at the Machine 
cweace. v4. Tool Show, International Amphi- 
arvowal amourrnsas theatre, Chicago, September 6-17. 
Be sure to visit Carlton booth 919. 


SHOW 


CHIcaGco, ie 


drills 


Programming—another Carlton-Leber system used 
in connection with the pre-selector. Pre-selects speeds 
and feeds for as many as 20 or 30 operations in an 
entire drilling program. 

Manual Gear Shift: 2 shift levers for controlling 
speeds, 2 for feeds . . . select speed-feed combinations 
manually, one at a time. 

Write for descriptive bulletin giving complete informa- 
tion. The Carlton Machine Tool Co., Cincinnati 25, 
Ohio, U.S.A. 


Carlton 


hortzontal and radtal drills 
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CYLINDRICAL AND THREAD GAGES 


STANDARD TOOL . owing [udutlry since (881 


presents its new complete line of 
cylindrical and thread gages — plugs and rings 


The same quality and accuracy that is built 
into Standard’s complete line of metal cutting tools 


Now available through Standard Tool Co.’s Distributors 


4 





3950 CHESTER AVENUE CLEVELAND 14, OHIO 


-Sranparp Toor (‘o. 


FACTORY BRANCHES IN: NEW YORK @ DETROIT © CHICAGO ¢ DALLAS © SAN FRANCISCO 


THE STANDARD LINE: [Twist Drills - Reamers - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Carbide-Tipped Tools - Gages 














Here’s great news from Johnson’s Wax 


TLI3I Stops 
Foul Coolant Odors 


Johnson’s Wax research scores an all-impor- 
tant, cost-saving first with its top-performing 


coolant, TL-131. 
TL-131 a two-month guarantee™*... 


Johnson’s now offers with 


odors from the coolant in your machines. 


Think of the savings, of the increased 


productivity of men and machines! 


no foul 





ay, Your money back if TL=1331 causes coolant odors 


There’s hot, humid weather ahead, bringing with 
it the headaches of coolants that turn sour and 
create offensive odors. Combating coolant odors 
is time-consuming and costly ...¢ cool- 
ants every week or two... 

bactericides. 

Now, Johnson’s Wax announces that TL-131 is 
guaranteed to solve the problem of foul coolant 
odors. Simply clean your coolant thor- 
oughly, charge with fresh, clean 1 (eco- 





nomically diluted 40 to 1 with water), and we 
TL-131 will work ely for two 


ntee 
full months without causing foul od 


po. addition, TL-131 consistently outperforms 
coolants to provide increased tool life 

pe greater production. Remember, TL-131 is 
the coolant that reduess work heat by 400°F, 
distributor for an in-the-shop 





test. Mall the eoupon for fl information 





a ae Soe 





Mail this coupon toda fe FREE informative 
booklet on how to oul coolant odors with => 


TL-131. 


* JOHNSON’S 
WAX 


S.C. JOHNSON & SON, INC. 
Industrial Products Division, Dept. AM-8 
Racine, Wisconsin 


Please send me your informative booklet on TL-131 Coolant. 


Name 

Firm Name 

Address_ 

City _Zone_____ State__ 





Top: Close-up top view looking down 
into tapping position on the U. S. 
Multi-Slide. 


Above: Allen-Bradley Coil Terminal 
produced complete on No. 33 U. S. 
Multi-Slide, including tapping a 6-32 
hole. Shown about three times actual 
size. 

Right: Standard No. 33._U. S. Multi- 
Slide Machine which is used (with the 
addition of a tapping head) for the 
production of the part shown above. 


See this equipment in 
operation at BOOTH 215, 
MACHINE TOOL SHOW, 
International Amphithea- 
tre, Chicago, Ill., Septem- 
ber 6-17, 1955. 


THE 
MACHINE TOOL 
SHOW 


CHICAGO, tit 
ee ee 


afl! ee 
TAPPING 
on the U.S. 


MULTI- 
SLIDE 


The Allen-Bradley Company of Milwaukee, Wisconsin, manufacturers of 
quality motor controls, will install in their plant a No. 33 U. S. Multi-Slide 
Machine equipped with a tapping head to produce the Coil Terminal shown 
above complete including the tapping of a 6-32 hole. The incorporation of 
tapping in the U. S. Multi-Slide eliminates the need for a secondary 
operation on this part. 


The U. S. Multi-Slide is designed and built for the automatic production of 
stampings, and any or all of the following operations may be incorporated 
to produce complete parts at each stroke of the machine: trimming, piercing, 
swaging, embossing, blanking and forming. Now the possibility of including 
a tapping operation further increases the versatility of the Multi-Slide, and 
offers to the user increased potential for cost reduction by eliminating 
secondary operations and handlings. 


Bulletin No. 15-A contains complete 
specifications. Write for a copy. 


U.S. TOOL COMPANY, Inc. 


AMPERE (East Orange) NEW JERSEY 
Builders of U. S$. Multi-Slides — U. S. Multi-Millers 


U S$, Automatic Press Room Equipment — U. S. Die Sets and Accessories 
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- Fairbanks, Morse & Co., Beloit, Wisconsin, is getting ama 
production day after day on its 20 inch “AMERI 
All-hydraulic Duplicating Lathe. 


These shafts are made from 74" diameter by 84” long hot rolled 
stock weighing 1059 pounds. A 30 horse power roughing 
cut and 15 to 20 horse power finishing cut completes the 
operation. 


Note particularly that a finish turned motor shaft is used for 
a template, showing the rugged stability of ‘AMERICAN’ 
Template Supports. 


° _ The quality of Fairbanks-Morse’s products are universally 
. recognized. We are proud indeed that so many 
“AMERICAN” Lathes and Radial Drills contribute 
2 to them. “AMERICAN” Hydraulic Duplicating - 
° [> Lathes hold many production records for work 
Former Time a of this nature, Let us show you what they will 


9 hours / ae 





Send for Bulletin No. 35. 


NI a it a iat oe 


po.) V1 4-409:0, ele) am’ felt Gm aem Cincinnati 2, Ohio, U.S. A. 





PREVIEW ITS SPEED 
ACCURACY AND VERSATILITY 


AT THE SHOW 


THE 
or Len. il, | mage) se) & 
SHOW 


cwicaGco, itt 


BOOTH 406 j 








NOW! BLANCHARD PRESENTS 
ANOTHER GREAT NEW GRINDER 


with Audomalic. Cyle Coritiol 


When you're at the show, watch this great new Blanchard Surface Grinder perform 
a variety of jobs with speed, ease and accuracy. 

One operator can easily operate two of these No. 18-C grinders under balanced 
conditions. By using the automatic cycle, he can unload, clean and reload one grinder 
while the other is grinding. 

Here’s what the automatic cycle does: moves chuck (30” or 36” dia.) to grinding 
position and starts it rotating; starts wheel rotation and coolant pump; provides rapid 
wheel approach to work; engages power down-feed at preset rate; changes to fine 
feed just before finished size is reached; stops feed when work is to size - “sparks” 
out; raises wheel head; stops wheel, coolant pump and chuck; moves chuck to loading 
position —demagnetizes chuck. 

This new Blanchard also features: push button selection of manual or cycle operation; 
size control; simplified feed and head traverse controls; adjustable dwell timer. 


No. 18-C Blanchard Surface Grinder 


THE BLANCHARD 


54 


MACHINE COMPANY 64 state street, CAMBRIDGE 39, MASS., U.S. A. 
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HOW TO COMPLETE THE JOB 7aJZe2... 


When you tool up jobs this way on an ACME- 
GRIDLEY MULTIPLE SPINDLE CHUCKING 
AUTOMATIC, you often complete the parts in one 
setup—and they are more accurate and uniform be- 
cause rehandling and rechucking for second opera- 
tion work is eliminated. 

And the corollary to this is that man hours are 
released for other work—-and space formerly needed 
for second operation work is saved. 

On this cast iron housing, all 17 operations were 
performed simultaneously, with a single completely 
carbide-tooled setup—on an Acme-Gridley 8-inch, 8- 
spindle chucker. And because the work on all spin- 
dles is always done within the time required for the 
longest single cut, the floor-to-floor time on this job 
was at the rate of 61 completed pieces per hour. 

This is where multiple spindle planning pays off. 


AND STILL GET 


MORE ACCURATE PARTS! 


JOB FACTS 


@ Roughing and finishing operations performed on this SAE 
120-121 Cast Iron Housing include multiple recessing 
shown in sketch. The three grooves were rough recessed 
in one station and finished recessed together with front 
and rear counterbore in another position. 


@ Three rough boring passes were finish-reamed with ace 
celerated reaming attachment in one pass. 


@ Carbide tooling used throughout. 


And this is where the vast experience of National 
Acme tooling engineers (they have helped plan the 
cost-reduction of more than 300,000 jobs) wins and 
holds preference for Acme-Gridley bar and chucking 
automatics—in hundreds of shops. 

These engineers will give you sound advice; un- 
biased advice in both job setup and equipment— 
from the world’s only manufacturer of a complete 
line of multiple spindle bar and chucking automatics 
and fully automatic turret lathes. 


Send for Catalog CM-51 or ask for our recommendations 





THE NATIONAL 
ACME COMPANY 


171 EAST 131st STREET @ CLEVELAND 8, OHIO 








Cincinnati Bickford wmeers au 


REQUIREMENTS AT Canadian Pratt & Whitney 





Aircraft Company uwumrrep 


Drilling, Core Drilling and Reaming Alloy Steel 
Cheek and Counterweights of Aircraft Engine 
Crankshafts. Reamed holes are held accurate 
within .0005*. Second machine is boring and 
facing Inlet and Exhaust Ports on Cast Aluminum 
Cylinder Heads. 


Six Cincinnati Bickford 9” column Super 
Service Radial Drills have given a fine per- 
formance and established a record for accuracy 
and reliability, and have met production prob- 
lems at Canadian Pratt & Whitney Aircraft Co., 
Ltd. Modern Cincinnati Bickford features for 
convenient easy handling, power and speed 
have made these machines highly profitable. 
Investigate these money makers. 


Write for Bulletin R 21C. 


8O YEARS OF SERVICE 


CINCINNATI BOOTH 901 


Drilling, Counterboring, Reaming and Tapping 
134” Hole in Aluminum Crankcase Forging 
Section to a tolerance of +.001”. 


Photos courtesy of Canadian Pratt & Whitney 
Aircraft Co., Ltd., Montreal, Canada. 


4 : CKFO p | RADIAL AND UPRIGHT DRILLING MACHINES 
THE CINCINNATI BICKFORD TOOL CO. 


Cincinnati 9, Ohie, U.S.A. 
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a hole here wastes time... a hole here saves time 





Crucible Hollow Tool Steel Bars save time 
— and money too — whenever you need ring- 
shaped steel parts, or tools with a center hole. 
The tool steel is drilled through when you get it! 
You don’t need to bore, drill, hole-saw, cut off 
or rough-face. That’s why they cut your pro- 
duction time, increase machine capacity — and 
reduce scrap losses. 

You can get these hollow bars in any of 
Crucible’s famous quality tool steels, in almost 
any combination of OD and ID sizes. And you 
can get immediate delivery of five popular 
grades — KETOS oil-hardening; SANDERSON 
water-hardening; AIRDI 150 high carbon, high 
chromium; AIRKOOL air-hardening; and NU 
DIE V hot-work tool steels — from the Crucible 
warehouse near you. 

Call your Crucible representative for the full 

a faa ag Seas story of how these steels can save time and 

tag thou, Saguenten Sah, tao te, Oieags. money in your shop. Crucible Steel Company 
of America, Henry W. Oliver Building, Pitts- 
burgh 22, Pa. 


6 e UJ C | 7 LE first name in special purpose steels 


Crucible Steel Company of America 
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The man who needs a new 
machine tool and doesn’t buy its ser ap 
is paying for it anyway... 





Ace alone doesn’t obsolete machines. There are other factors. 
Consider the closer tolerances of two- or three-tenths now being 
demanded on the production line. Many a machine tool installed 
only five years ago can’t hold to tnese precision tolerances. Any 
attempt to do so results in high scrap losses. 


Consider the design of the machine. Today there is less dependence 
on the skill of the operator. Less subjection to human inconsistency. 
The built-in controls on machines utilizing the latest processing 
techniques minimize the problem of rejected parts. 


One process with which industry obtains precision-production is 
Microhoning. This low-velocity abrading technique, employing 
low speeds and removing stock over a wide area, produces parts 
to exact dimensional and geometric accuracy. Microhoning 
uses a self-aligning tool with self-sharpening abrasives. There 
are no chucks to wear out of alignment; no off-tolerance 
parts because of dull tools or abrasive wheels needing dressing. 


Check your scrap losses. Then decide whether you can 
afford to keep machine tools that cannot produce to current 
precision-production standards. You may discover that 
the money your scrap is costing you would buy a new 
Microhoning machine. 


PART: 


Shaft, Convertor Reactor 


PROBLEM: 
Flame hardening caused shaft to 
bow, resulting in a high scrap rate. 


SOLUTION: 
Microhoning — removed from .004” 
to .008” stock from the diameter, 
generated a straight, round bore and 
eliminated scrapping of parts. 


MICROHONING = STOCK REMOVAL + GEOMETRY + SIZE CONTROL + SURFACE FINISH 
ae i iA. eee 


See other examples of how 


Micromaric Hone Ccapodiiion : diaehasise coc ioieien nail 


8100 SCHOOLCRAFT AVE., DETROIT 38, MICHIGAN 


MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE LTD. MICROMATIC HONE CORP. 

MICRO-MOLD MFG. DIV. 2205 Lee Street 1535 Grande Vista Avenue 330 Grand River Avenue . MICRO-MOLD MFG. DIV. THE 

Boston Post Rood Evanston, Illinois Los Angeles 23, Caliternie Brantford, Onterio, Canade 231 So. Pendletan Avenue Pwr Yel‘ ll tt aeaets) a 
Guilford, Connecticut rere : 

REPRESENTATIVES: Allied Northwest Machine Tool Corp., 103 S.W. Front Ave., Portland 4, Oregon * Moson Machine — 
Tool Compony, 415 So. Second East, Salt Lake City, Utoh * Perine Machinery & Supply Co., Be 
1921 First Ave. South, Seattle 4, Washington 
REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 


eRe PRECISION DIVISION «+ 2205 Lee Street, 
Hydraulic controls + Diesel. fupl induction. 
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Do single-purpose lubricants 
have your maintenance men 


HANDCUFFED ? 


If your lubrication program calls for many different oils 
and greases, it’s a safe bet your maintenance men are 
spending far too many man-hours in application. 
Pure Oil has perfected a line of multi-purpose lubricants 
which reduces the number of lubricants to a money- 
saving few. This means faster application . . . fewer errors 
in application . . . reduced inventory ... simplifiedinven- pREE BOOKLET tells 
tory control... more efficient purchasing. you ‘‘How to Simplify 
Find out how Pure’s multi-purpose lubricants can cut and Save.’’ Write The 
costs in your plant. Reverse the charges to your nearest — oneen oe 
Pure Oil office today. 1, Illinois. (Offer limited 


to Pure Oil’s 24-state 
market area.) 


Be sure with Pure PURE MULTI-PURPOSE LUBRICANTS 


Sales offices located in more than 500 cities in Pure’s marketing area. 





IMPACT 


SYSTEM 
FOR SHEARS 





t a | 


. 


The Lodge & Shipley “No Impact” holddown system 
means no mars, no dents, no holddown clatter . . . and you still 
get positive holding power for accurate cutting, unsurpassed 
by any shear! 

With the new Lodge & Shipley holddown system elimina- 
ting impact and damage, you can now shear the softest, most 
highly polished metals without impact mar. This “soft touch 
with terrific holding power” is a Lodge & Shipley exclusive! 

Also available, for standard shearing, is the proven Hydro- 
Hold holddown system which offers positive, fast acting 
operation! 

ASK ABOUT IT at The Machine Tool Show—Lodge & Shipley 
Booth 502. Also, be sure to see the All-New Shear and 
Press Brake. 


In Shears, Too. . . Your Lodge-ical Choice 
Hamilton Division 


Hamilton 2 , Ohio 


NOW + »« and exclusively 
from Lodge & Shipley... 
you can choose a shear with 
a holddown system perfectly 
suited to your shearing 
requirements. 


“THE SOFT TOUCH 
WITH TERRIFIC 
HOLDING POWER” 


There’s no 
impact, no 
damage, 
no noise, 
when the 
holddown 
lightly 

' touches, 


pressure are 
developed, 
before the 
blade starts 














HYDRAULIC OIL 


COMPRESSED AIR 


HYDRAULIC OIL 
UNDER PRESSURE 








Adjustable 
Pressure Switch 





Hydraulic Hold Down Fingers 


Foot Switch 


Copyright The L & S Co. 1955 
—Pat. App'd For 








ELECTRICAL Jog Button 
CONTROL BOX O Stop Button 


Start Button 











Air Supply 


Pressure Regulator \ 


Flow Control 
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Joseph H. Snyder, President of the Color Corporation of America, tells: 


‘How we set a record with the Thunderbird!”’ 


“When news got out about the Thunderbird, Ford dealers 
scheduled a big preview at Palm Springs, California,” relates 
Joe Snyder of Color Corporation of America. 

“But as the date drew near, it became clear to Ford that the 
one Thunderbird then in existence—a hand-made model— 
would have to stay there in Detroit ! 

The solution ? Giant natural color prints—and Air Express. 


“Films were rushed to the Color Corporation in Tampa, 


—___& AirExpress 


CALL AIR EXPRESS .. 


and we made Hi-Fidelity color prints /arger than the top of 
a desk. These were back in Detroit in record time—and in 
Palm Springs the day after! 

“There is no other service comparable to Air Express. We 


would be just a local business without it. 


“Yet Air Express rates are usually lowest of all. For in- 
stance, a 10-lb. shipment from Tampa to Detroit costs $5.06. 
That's 68¢ less than the next lowest-priced air service.” 


c—_— 


GETS THERE FIRST via US. Scheduled Airlines 





. division of RAILWAY EXPRESS AGENCY 
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Cutter Setup 


ROUGHING 


FINISHING 


Production rates are dependent upon workpiece 
size. For example, twenty-seven 13! chrome 
nickel-steel blades are rough-and-finish milled 
per hour by this new Kearney & Trecker Two 
Spindle Bed Type machine. 


Rectangular index table with two work 
holding fixtures enables the operator to unload 
and load one fixture while the other is in work 
This sequence eliminates down-time and keeps 
production constant. 


Dovetail end of blade is rough-and-finish 
milled with the lower spindle, using a com- 
bination of special form and side mills. Head, 
mounted in an inverted position on a saddle, 
is counterweighted. Tenon end of blade is 


milled with the upper vertical 


adjustment of 45° is possible. 


head 
moves in’an arc on radial ways. . 


which 
angular 


Other machine features include air-clamping 


for machine table . 
veyor . 


automatic chip con- 
.. high volume coolant pump... 


easy 


to change pick-off gears for each head to select 


exact desired spindle speeds 


New production efficiency starts with 


Kearney & Trecker Milwaukee machine tools 


Kearney & Trecker automatic pro- 
duction machines perform many 


operations to exacting accuracies’ 


and at lower cost. But most impor- 
tant to you — it’s accomplished by 
combining standard design compo- 
nents with a minimum of special 
engineering. This means you get 
the production you want, the econo- 
mies you need, from job-proven 
designs with minimum of capital 
investment. 


With more than 50 years’ experi- 
ence in machine design and manu- 
facture, Kearney & Trecker has the 
all-around ability to meet your 
production needs. Take advantage 
of these abilities. They can pay off 
in lower machining costs and more 
profits for you. See your Kearney 
& Trecker Special Machinery Divi- 
sion representative. He'll be glad to 
help you with your production re- 
quirements. Call him today. 


THe 


MACHINE TOOL 
snow 


For more details on 
machine illustrated 
ask for Data Sheet 
No. 1067. Booklet 
“Doorway to a 
proven method for 
solution of big and 
small metalworking 
problems” is also 
yours for the asking. 


Special Machinery Division 


MILWAUKEE 1.4, WISCONSIN, U.S.A. 


Builders of Precision and Production Machine Tools Since 1898 
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AGAIN...LATHE LEADERSHIP 






With apologies to so many loyal lathe 
users who’ve stoutly claimed Model X 
Lathes as the “‘greatest ever” here’s a 
worthy successor to that famous series! 


From headstock to tailstock ... and 
down to the floor... POWERTURN 
Lathes are newly designed to facilitate 
turning to higher levels of profitable 
lathe operation. New features add 
importantly to Lodge & Shipley Lathes’ 
ability to produce more at lower costs, 


Start turning problems into profits 
. . - make your next lathe a Lodge & 
Shipley POWERTURN Lathe .. . 
newest and best! The Lodge & Shipley 
Co., 3055 Colerain Ave., Cincinnati 


N « W 


Powell litn 


HEADSTOCK 
. .. Computing head with time-saving 
speed selection, positive brake, built-in 
horsepower ammeter 


CARRIAGE AND APRON 

. . . greater swing over cross slide, micrometer 
indication of carriage movement, hardened 
and ground, steel cross slide ways 


FEED AND THREAD GEARING 
. new tilted index plate and levers for 
easy selection 


CROSS FEED AND TOP SLIDE DIALS 
. . . large, direct reading in .001" diameter 
increments 


COMPOUND REST : 
. square base rest reduces overhang, in- 
creases strength 


BED AND BEDWAYS 
. . new chip and coolant pan, easy mount- 
ing of guards, removal of chips 


TAILSTOCK 
. spindle hardened and ground, front- 


LATHES. 


| 
THE 
MACHINE TOOL 
sHOW 


cmicaco, itt 
Sar’ 6-17. 1855 











PMTERMATION AL AMP HI THC ATED 


new POWERTURN 
literature available now! 


Bulletins: 


#302—13” Engine Lathe 
#303—16” Engine Lathe 
#304—20” Standard Engine Lathe 
#305—13” Toolmaker Lathe 
#306—16” Toolmaker Lathe 


#307—20” Standard Toolmaker Lathe 











mounted handwheel, tailstock quickly moved, POWERTURN LATHES are available 


on Lodge & Shipley Lease and Deferred 
Payment Plans, details on request. 


25, Ohio. 


positively locked 
13’, 16” and 20’ Standard—Engine, Toolmaker, Gap, Manufacturing and COPYMATIC Types 





oe 








ee On) ee oe Oe OO Ce ae. ee 





Featuring the time-saving new 


CZ omoutin HEAD 


. fast, fool-proof indication of speed lever settings! 


LODGE &8 SHIPLEY 


and, Corttt-Tofowness 


. all controls conveniently grouped, distinctively 
shaped! 











Coe it NOW... See it at The MACHINE TOOL PHOW/ 


SEPTEMBER 6th-17th, BOOTH NO. 502 





regain, £2. 


lodge & Shiptey 


your .ovct-ccal choice / 









gives you 
the 
edge on 
production 


Call your 
L+] 
distributor 








“The 
Reamer 
Specialists | 


LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 





EXTRACTS FROM CURRENT LETTERS TO THE EDITORS 


Tons of Tungsten 


I believe that the mechanical world 
has a right to know that there is 
plenty of tungsten available both for 
cutting tools and, more importantly, 
for elements of machine construc- 
tion. Tungsten-carbide boring bars 
are the forerunner of machine ele- 
ments (not cutting tools) which, be- 
cause of the high YME (three times 
that of steel), provide rigidity. 

Long-range developments utilizing 
tungsten-carbide alloys in cylinder 
liners to operate at three times the 
psi attainable with steel cylinders; 
spindles; large valves; and in brief, 
critical parts which must resist 
forces, are being held up because of 
an unfounded notion that there is 
not enough tungsten. Temporarily 
the tungsten market is sustained by 
stockpiling purchases at $63 a unit. 
(A unit is 20 lb of tungsten trioxide 
or 15.86 lb of tungsten metal.) 

The US Bureau of Mines “Mineral 
Industry Survey,’ Mineral Market 
Report #2371 “Tungsten in 1954,” 
gives the astounding story of nine 
times as much tungsten mined (in 
the US plus imports) as was con- 


GRINETICS 








Republication rights reserved. 


sumed in all forms in that year. The 
balance went into the stockpile. 

From best information available to 
me, I guess there is about 20 years’ 
supply of tungsten in the stockpiles 
accumulated by the Government 
since 1940. It was all needless ex- 
pense to the taxpayer. As I reported 
in Iron Age, November 14, ’40, 1 lb 
of tungsten in the form of Kenna- 
metal did as much cutting as there- 
tofore had required 60 lb in the form 
of 18:4:1 HSS. Zay Jeffries, Carboloy 
Co, later placed it at 100:1, and today, 
with mechanically-held Kennamatic 
and Kendex tooling, the ratio is even 
higher than when I wrote in 1940. 

It seems incredible that, because of 
lack of information and because of 
propaganda by mining interests and 
politicians, including some in the 
State Dept, the Government should 
have spent $% billion unnecessarily. 
That much wealth has been seized 
and sterilized. There never was any 
emergency in tungsten supply. Nor 
do I know of any uses for armament, 
in armor-piercing projectiles, which 
could not have been met as regards 
raw material. The bottleneck is in 
refining and engineering, if any 
exists. At present, the carbide in- 
dustry has excess capacity. 

Why does that affect your readers, 
the tool men? It affects them in 


By D G SMITH 


BANJO FITTING 





CAPITALISTIC 
PROPAGANDA 
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' noun TOOL PLAN TO VISIT OUR 
. —sEXHIBIT AT 
BOOTH 1213 


cmurcaco, 


1880 195 
WE INVITE YOUR INQUIRIES — CALL OR WRITE NW BULLARD Pp 


YOUR NEAREST BULLARD SALES OFFICE, DISTRIBUTOR 


0 ee ee ee Me irvensAR* 


RY Pe ee ae ie ae | 
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new NOBLEWEST 
MARKING MACHINE 


alr-marks 
2500 


pieces per hour 


AUTOMATICALLY 


4 crite 


This new Model 400 dial feed marking machine 
is another example of NOBLEWEST’S unique 
ability to provide industry with high speed equip- 
ment for permanent marking .. . good for the 
life of your product, Featuring an air operated 
press head and dial feed, the basic model incor- 
porates NOBLEWEST CYCLOMATIC Control 
. .. an exclusive electro-pneumatic circuit which 
provides continuous automatic cycling at any 
speed to suit operator. Supplementary controls 
for semi-automatic operation from a foot switch, 
for short runs, are also provided as well as in- 
dependent operation of press head and dial feed 
for set-up purposes. 


If you have a marking or numbering problem 
in steel or other metals—wood, fibre, hard rub- 
ber, or plastic—NOBLEWEST makes the ma- 
chines, dies and workholding fixtures for doing 
the job better, faster at lower cost. For complete 
details, write Noble & Westbrook Mfg. Co., 17 
Westbrook Street, East Hartford 8, Conn. 


NOBLEWEST Automatic 
Numbering Heads such as 
used on the machine at 
right are standard in the 
marking industry. They 
offer unlimited applica- 
tions for constant, selec- 
tive and consecutive num- 
bering. Made to the most 
exacting standards of 
quality, they are competi- 
tively priced. 


OIE par. “eet 


This close up shows Model 400 tooled 
for serial numbering plastic part 
shown above. Operator simply loads 
dial, parts are then automatically 
ejected after being numbered. 


Copyright 1955—The Noble & Westbrook Mfg. Co. 


noBLlEwes, 
IMPROVEO 
MARKING 
DEVICES 


EQUIPMENT FOR 


MARKING - GRADUATIN 


rs 
U 


NOBLEWEST 


- EMBOSSING - NUMBERING 








their planning for innovations in uses 
of tungsten-carbide alloys. If engi- 
neers knew that tungsten would be 
plentiful for the next 20 years, they 
could plan on larger uses for it. If 
they start now, it will keep things 
going two or three years from now 
because, as you know, it takes time 





for engineering ideas, however sound 
they may be, to be adopted generally. 

Stockpiling ends June 30, 1956, or 
sooner if we get 3 million units from 
domestic mines before that time. We 
shall have that accomplished by June 
1956. But I read that it is proposed 
to extend the stockpiling act. That is 
economic folly, misdirecting human 
effort. I say that despite the fact 
that our company owns and operates 
the third largest tungsten mine in 
Nevada, the Nevada Scheelite Co. 
For the long-range advantage of in- 
dustry, and indeed for that of the 
tungsten miner, too, the Government 
should cease taking taxes from in- 
dustry only to use the money to take 
the valuable mineral tungsten out of 
use. 

We at Kennametal, and our friends 
in industry, have ideas for fruitful 
economic use of tungsten once it is 
released from control of the deaden- 
ing hand of Government. Many are 
deterred from starting the engineer- 
ing and experimental work now, be- 
cause of lack of information as to the 
supply of tungsten. Perhaps your 
paper would do a service to all by 
reporting the facts. 

Philip M. McKenna 
President, Kennametal Inc. 
Latrobe, Pa. 


Management 


Too many people today think that 
management involves simply draw- 
ing up a set of rules. I define it as 
knowing when to bust the rules. 

If rules are all you need, then you 
also need only a policeman to enforce 
them. But rules are drawn up to 
cover routine happenings—they rare- 
ly cover emergencies. And emer- 
gencies are what count. 

I wrote the following lines many 
years ago, but they seem to fit the 
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modern picture just as well as they 
did when first I wrote them. 


Management isn’t a set of rules, 

It isn’t just buying a mess of tools, 

Or tilting back in an office chair 

Blowing nice smoke rings into the 
air, 

Nor quitting the office after lunch 

To play around with the golfing 
bunch. 


Management means to get things 
done, 

All parts together, and not just one, 

Having materials ready when 

Machines are ready, and likewise 
men, 

Planning the work so it all comes 
through 

Ready for the assembly crew. 


Management knows how to handle 
men, 
Not iron-fisted, but seeing when 
Things need changing in any way, 
Treatment, comfort, or even pay. 
Management must lead, not drive, 
Must look ahead, must be alive 
To changes now, and in days to be, 
As we progress—to keep trade free. 
Fred H. Colvin 
Point Pleasant, NJ 








Wrong Conversion 


With surprise I read in your pages 
(AM—April 11 ’55, p 240) that the 
German Pfund should be multiplied 
by 1.23 to receive the equivalent in 
pounds. With a German Pfund 
equalling 500 grams and the pound 
equalling 453.6 grams, the factor is 
1.1023. Such slips endanger some- 
what the trust in figures given in 
American Machinist. 
Oswald A Schmidt 
Wexford, Ont, Canada 


We regret the error, but it was 
not made by us. The authors of the 
book in question gave the pfund as 
560 grams, making the factor 1.23. 
We took up the matter with them, 
but they have not acknowledged the 
error or explained the origin of the 
560 grams.—Ed. 


American Machinist * August 15, 1955 








Watentabiclia! Obtain Flawless 


Schedules Cutter Performance 


a iaallatehic 
High Costs 


OLIVER ACE 


Universal Tool and Cutter Grinders 


PROMPT DELIVERY 


| 


THE 


MACHINE TOOL 


SHOW 


ca 


“Be sure to see ver Line —Booth 604 at The Machine Tool Show. 
Priced to meet your budget, the ACE excels for grinding face mills up 
to 15”—also, slab mills * slitting saws * dovetail cutters * angular 
cutters * double angle cutters * Fellows helical cutters * reamers * taper 
reamers * production gashing and carbide tipped circular wood saws. 


2 MODELS: Standard and Heavy Duty (illustrated) 


Write Today for Complete Data 
See our Catalog in Sweet's D 
AUTOMATIC DRILL >RINDERS 


OLIVER INSTRUMENT CO. ius 


RINDERS 


MACHINE TOOLS 
by OLIVER include 


1414 —. MAUMEE + ADRIAN, MICHIGAN [A{F MILL cRinoce 


MAKIN Me 





UNIVERSAL CUTTER 
AND TOOL GRINDER 


Equipped with famous Pope Tilting Head 
with motorized 1 h.p. spindle. Easy to 
adjust and use. Saves time and 
money on every tool grinding job. 





No. 60 
Hydraulic Feed 
High Speed 
SURFACE 
GRINDER 


is 26" 


Hydraulic rapid traverse, 
hydraulic wheel truing. 


these NEW 
CULL er 


by 
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No. 14 
OPTICAL COMPARATOR 


For accurate checking right in the 
shop. Optic arrangement permits 
use in bright light. Precision- 
built throughout. Only $985.00. 


No. 32 


MACHINE TOOL UNIVERSAL & 


SHOW 


Sanaa. ees T 0 0 L G R i N D E e A truly universal 


wrtane we mrmir 


] ya 30” grinder for precision external, internal 
KR and circular form tool grinding. 


Descriptive literature on request. 


L PRECISION BENTON HARBOR 
GRINDERS MICHIGAN 
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COMPLETE PRESSURE RANGES TO CHOOSE FROM! 


Medium Pressure 





High Pressure 


A at-mal ame OF- Lal ham Ol(-Ms) ol diate i Or-te-llele Mant-L--mt-l-redlola 


of the right die spring easier than ever t 


, 





flaré 


Contains complete pressure and defle 
as well as dimensions. Here are some 


unusual features of this cat 
e New Method of Selection. . . new ‘'step-by-ste 
selection method simplifies choosing the proper 
springs to meet any given proble 
@ Simplified Charts ... the regular spring tables are Shown above is a spread from the new 


Danly Die Spring Catalog—detailing the simplified 


read ‘‘straight across’’ and contain complete 
spring selection procedure worked out for you. 


fof-3e- ti t-mm CoMaalialinalp4-Metelabiel-siale Mel del-t-tashiclaclalers) 


Send for your FREEscopy today 


2100 South Laramie Avenue + Chicago 5O, Illinois 
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& Spot News of Metalworking... 


e The new Ford nameplate will probably be the “Edsel’’—at least that’s the 
name the forthcoming auto line is called around the Special Product Division 
where it’s being readied. Ford would like the name for sentimental reasons 
—because the late Edsel Ford was old Henry’s son, and he’s the father of Presi- 
dent Henry Ford II—but they’re afraid the name lacks popular appeal. 


New twist on the guaranteed annual wage: one GM plant has signed a con- 
tract with the Road Machinery Workers requiring that the company deposit 
5¢ in an individual trust account for each employee for each hour worked. 





Air Force Heavy Press Program is going “too damn slow” in the 
opinion of one airframe maker. It’s not the presses’ fault. Airframe 
people are slow to take full advantage of them because: (1) they’re 
afraid weight savings don’t justify high die costs, (2) they doubt 
whether tolerances will be close enough to eliminate extensive 
finish machining, (3) they’re awaiting new technical developments. 





e Auto industry will spend $1.2 billion for capital goods in 1957, 40% of it for 
new plant construction, a highly reliable Detroit source estimates. And tool- 
ing outlay for bumper-to-bumper changes in 1957 will be “stupendous.” 


Ultrasonic inspection of welds in building steelwork is being applied for the 
first time in Canada on the framework of the new $20 million addition to the 
Toronto General Hospital. The lightweight, portable unit was made in Eng- 
land and is easily handled by one man. Power is supplied from a small gen- 
erator unit on the ground. 


Colored anodized aluminum stampings will be a feature of the radiator grille 
in the ’56 models of the one style-setting automaker. 





Apprentice training registrations are on the upswing for the first 
time since Korea, according to Bureau of Apprenticeship. Cur- 
rently, the metalworking trades have 32,504 registered apprentices. 





Upwards of 10-million lb of machine tools are already in place at Chicago’s 
International Amphitheater in preparation for the Machine Tool Show. 
They’re performing miracles of machinery moving and installation to be ready 
for the Show’s opening September 6. For an on-the-spot report, see p138. 


Average U S production foreman earns $6241 a year, is 45 years old, has held 
his present job 8% years, supervises 42 workers, according to an American 
Management Association survey of 6500 foremen in 100 firms. Major depart- 
ment foremen average $7416, general foremen $8479, and maintenance fore- 
men $6822 a year. Durable industries pay higher than soft goods. 


Machine tool builders are responsible for whole sections of Plymouth’s new 
V-8 engine line. For instance, the maker of automatic hones must see that 
his machines are well-engineered and installed on time. And he is responsi- 
ble for performance of such subcontracted components as automatic gaging 
devices that go into his machines. (see p88A) 
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Grinding 5-Start Worm with 4° Lead 


> 


EX-GELL- 


A COMPLETE LINE OF 
PRECISION THREAD GRINDERS 


In the photograph at the left the 
operator is grinding a worm shaft for 
use in a special machine. The part 

is about 22” long and the worm is 
AY" long, 3.430” O.D., has 5 starts, 
a pitch of .800”, a lead of 4” and 

a tooth depth of .5454”. The worm 
was ground in two operations on a 
standard Style 36 Thread Grinder. 
It was rough ground from the solid, 


hardened, then finish ground. 


For complete information and 

specifications on the Style 36 and 
other Ex-Cell-O Thread Grinders 
contact your local representative 


or write today to Ex-Cell-O. 


= XLD_ 


EX-CELL-O for PRECISION “—™ 
ee ee ee 


SEE EX-CELL-O 
AT THE 
MACHINE TOOL 
SHOW 
CHICAGO, SEPT. 6-17 
BOOTH 1319 





STYLE 36 Precision Thread Grinder 
—a versatile machine for long ex- 
ternal threads, available with internal 
attachment. 




















EX-CELL-O corporation « Detroit 32, Michigan 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING SPINDLES © CUTTING TOOLS © RAILROAD PINS AND 
BUSHINGS ¢ DRILL JIG BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


————— 











Businessmen-in-government . . . 


Big issue in the next election is sure to be the 
performance of Republican businessmen in the gov- 
ernment. Democrats are arguing that too many busi- 
nessmen, brought to Washington by the Eisen- 
hower administration, have used public office to 
further their private business interests. 


The big target, of course, is Harold E Talbott, who 
recently resigned under pressure as Secretary of 
the Air Force. In his much-celebrated case, there 
was no clear-cut violation of any law. Instead, 
the more foggy matter of ethics was involved. 
According to the record, Talbott remained as part- 
ner in a management consulting firm when he 
became Air Force Secretary. The firm had some 
clients with Air Force contracts. Talbott drew 
$132,000 from the partnership. Meantime, he used 
his Pentagon post to recommend the firm to prospec- 
tive clients with Air Force contracts. 

Talbott’s resignation hasn’t settled the issue at all. 
Democratic fire turned to the related matter of 
“‘WOC’s” — businessmen who serve the government 
without compensation. In extending the Defense 
Production Act, the Democratic-controlled Congress 
tagged new restrictions on to the law affecting the 
government’s use of WOC’s. Included is a require- 
ment that WOC-appointees file detailed, semi-annual 
reports of all their business connections. 


Next session of Congress will probably take on the 
issue of businessmen-in-government all over again. 
Many lawmakers want a clearer law that the rather 
vague “conflict of interest’? on the books. 
Meantime, it’s likely that Talbott’s successor will not 
be a businessman — at least not some one from 
aviation. Speculation right now centers around two 
political pros, Rep Carl Hinshaw (R, Calif) and In- 
diana’s Governor Craig. 


Fast writeoffs for some plants .. . 


While the official decision on what happens to fast 
tax writeoffs is still to come, the betting is that 
accelerated amortization will be continued for al- 
most 12 types of plants. Right now, the mobilization 
officials are talking about classifying the 80-odd 
industry expansion goals that still qualify for rapid 
amortization into three categories — “direct de- 
fense” (like production facilities for military pro- 
curement), ‘direct defense-supporting” (like power 
facilities for military and defense needs), and “de- 
fense-related” (like scientific instruments). 


The officials figure that about 12 of the goals fit into 
the first two categories. Goals tagged in the third 
category will likely be suspended until a full-scale 
review of supply-requirements estimates is made, 
then most will likely be closed. On many products, 
all this is only academic. The fast tax has proven an 
inadequate lure for the amount of private expan- 
sion sought by the mobilizers in several industries. 
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Washington... 


Copper and aluminum supplies . . . 


Government officials think the aluminum shortage 
is easing. On the short-range side, production is com- 
ing in from Anaconda’s new plant. Long-range, there 
may be more expansion from the big producers, 
Alcoa, Reynolds, and Kaiser. Washington is now 
considering additional expansion incentives to give 
this a push. 

But there’s a price to pay. Alcoa has hiked prices on 
aluminum pig up to 1.2¢ a pound. The price boost 
came on the heels of wage increases granted recently 
to Alcoa workers. The price hike in ingot will soon 
work through to higher prices on fabricated shapes. 


Meantime, the copper shortage has become tighter. 
Government officials have been seriously talking 
priority controls over copper for civilian products. 
But right now it’s unlikely that such strict measures 
will be imposed. 


Almost 15,000 tons of copper were lost during the 
smelter strikes. That’s almost the amount of copper 
initially earmarked for the stockpile for third-quar- 
ter delivery — which was eventually deferred to 
allow producers to meet consumption needs. There’s 
still talk about tapping the stockpile for more copper. 
But chances are this won’t be done. Meanwhile, 
tighter controls have already been clamped on cop- 
per exports; these may be made tougher yet. 


Earth satellite plans . . . 


President Eisenhower’s approval of a plan to launch 
small, unmanned, earth-circling satellites will mean 
a production project that may cost close to $100 mil- 
lion. No exact figure has been disclosed officially, 
other than the $10-million estimate made for the 
satellite itself. Launching equipment may cost up to 
10 times that much. 


The project falls into two parts — the rocketry 
needed to get the satellites up to orbit and speed, 
then the satellite. Most likely, contracts will be let 
on each system, not on individual components. This 
would be in line with Air Force’s ““Weapons System 
Concept” of procurement. The Pentagon would let 
the contract on the rocket system, the National 
Science Foundation on the satellite. Both contractors 
would, of course, have to work closely with each 
other. The satellite will likely be launched in mid- 
1958. 


New Air Force contracts ... 


Air Force has signed speed-up development con- 
tracts with (1) Lockheed, Northrup and North 
American for a new supersonic long-range inter- 
ceptor, (2) Republic and North American for a new 
supersonic fighter-bomber, and (3) Martin and 
Douglas for a supersonic tactical bomber. The Air 
Force hopes to cut production time more than a year 
by getting delivery on actual production models 
from firms whose designs are picked. 





WESSON COMPANY 


=i 


WESSON PRODUCTS CO. 


== WESSON MULTICUT CO. 


WESSON METAL CORP 





Straddle facing the O. D. of a forged steel final drive gear on a 4F Gisholt Fastermatic 
lathe using Wessonmetal Grade 26. Tool life increased 40% over other carbides. 


Closeup of straddle facing 
operation. Two solid carbide 
Grade 26 inserts are used. 
Job is being done at 260 
sfm and 40 rpm. Feed varies 
from .017” to .020” with 
average depth of cut from 
3/16” to ¥%,”. 


ac 


Grade 26 produced a 30% 
increase in tool life on a 
severe interrupted cut on a 
tractor brake band anchor. 
Standard Wesson band-type 
Multicut is used on a Warner 
& Swasey turret lathe. Cut- 
ting speed ranges from 280 
sfm down to zero. Feed is 
027”, depth of cut is %”. 
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Useable on 95% of steel 
cutting operations, it 
boosts tool life 40% 


The nearest approach to a universal cut- 
ting grade available to the metalworking 
industry is a new carbide designated as 
“Grade 26” by Wesson Metal Corpora- 
tion. Created primarily for all types of 
steel rough and semi-finish machining, it 
is also proving highly effective on some 
finishing operations. 


Problems of carbide selection are greatly 
simplified by Wessonmetal Grade 26, 
since it cuts down the number of grades 
required for steel cutting operations by as 
many as four grades. 


Optimum performance for Grade 26 ex- 
tends over a range of 100 to about 400 
sfm, covering 95% of steel machining 
operations encountered in industry today. 


Much of Grade 26’s record of outperform. 
ing all other steel cutting grades in 95% 
of all machining operations on which it 
has been applied is due to its superior 
edge cutting strength. Grade 26 was de- 
veloped to have high red hardness and 
high thermal conductivity in order to 
function without any drop in perform- 
ance at the elevated temperatures gene- 
rated at high cutting speeds. 


Improvement in tool life over all other 
grades has averaged about 40% on appli- 
cations to date. Extensive tests have been 
conducted on a wide range of materials 
ranging from conventional steels to the 
high alloys used in high temperature 
applications. 


Now in full production at Wesson Metal 
Corporation’s new metals plants in Lex- 
ington, Ky., Grade 26 provides the answer 
to lower tool costs over a broad range of 
metal cutting operations. 


For answers to your machining problems 
write: 

WESSON COMPANY 

DEPT. AD 

1220 Woodward Heights Blvd. 

Detroit 20, Michigan. 


August 15, 1955 





Detroit... 





Chrysler's 1956 cars... 


. will draw more than passing attention this fall, 
outsiders believe, because of the magnitude of 
changes in design and engineering features. 


Normally, it might be expected that the corporation 
would have bowed with only slightly altered autos, 
since the ’55 models represented major body 
changes. Brand-new body shells are not in prospect 
for the new offerings, but impressive changes never- 
theless are apparent, and so extensive that further 
sales gains next year may well be in the cards for 
the Highland Park producer. 


Contributing to the generally rosy outlook for 
Chrysler products is an appealing engineering inno- 
vation: pushbutton transmissions. Instead of mount- 
ing a gear selector lever in the instrument panel, as 
in 55 models, the ’56s will show a cluster of four 
buttons installed at the extreme left end of the 
panel. When he punches one of the gear selector 
buttons, the driver will be exerting no more energy 
than he does in changing stations on the car radio. 


Packard, too... 


... will have pushbutton transmission operation, but 
Chrysler, introducing new models earlier than Pack- 
ard, probably will create the widest wave of con- 
versation with the feature. 


If auto production has surprised you .. . 


... be assured you haven’t been alone. Even the top 
auto economists who live with production projec- 
tions day in and day out have revised estimates of 
1955 output from time to time this year. 


After the total for the first half of the year hit near- 
ly 4.3-million units, a sharp drop-off after early July 
was widely anticipated. But in July, the industry 
turned out 663,000 cars, and Ward’s Reports figures 
611,000 cars will be assembled this month. By Sep- 
tember 1, then, over 5.5 million autos will have been 
built. 

Is production so far ahead of sales that dealers will 
be buried under ’55 models this fall, as some Con- 
gressmen seem to believe? Not at Buick, according to 
Ivan Wiles, general manager. The General Motors 
vice president said that Buick built 425,000 in the 
first six months, and sold 406,000 of them domesti- 
cally and in export, leaving its 3600 dealers with 
only 19,000 units. Buick, Wiles said, registered a 
higher percentage of its production than any other 
company in the industry, except Cadillac. First-half 
retail sales, Wiles said, would likely show Buick 
about 38,000 units ahead of fourth-place Plymouth. 
Across-the-board, no dangerous inventory problem 
was evident in last month’s production-sales picture. 
The industry built 663,000 cars; dealers sold nearly 
620,000. With automakers shutting down one by one 
for model changeover, production in September and 
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part of October is certain to be reduced sharply. 


Certain producers, caught with models less popular 
than others, beyond a doubt will experience prob- 
lems when dealers go into inventory clean-up cam- 
paigns. But for the industry as a whole, there’s no 
evidence now that a dangerous relapse is in the 
making. 


The Ford-Chevrolet contest . . . 


. is tighter than ever, possibly heading for a 
year-end finish as close as that in 1954. At last count, 
Chevrolet was leading Ford in production by more 
than 70,000 cars. But in the payoff department— 
actual sales to the public—Ford was ahead by a 
slender 1,100 units. 


It’s a safe bet... 


... that Cadillac will announce still more expansion 
plans. The GM division hiked its production pro- 
gram to 150,000 cars in 1955 (against about 124,000 
last year), but is still running a two-shift operation, 
with overtime added to both shifts occasionally. But 
even expensive overtime operations aren’t producing 
all the cars Cadillac can sell. 


The answer: new manufacturing facilities. 


Update on Ford expansion... 


... Shows that the company has committed $820 mil- 
lion to construction of plants, office buildings and 
service facilities for the years ahead. Since 1946, 
Ford has built, or has announced that it will build, 
33 new manufacturing and assembly plants, 20 parts 
depots and 19 major engineering, research and office 
buildings. Among projects not yet announced: new 
office and manufacturing, facilities for Lincoln Divi- 
sion. Lincoln cars now are built by Mercury Divi- 
sion. Lincoln soon will get its own plant somewhere 
in the Detroit area. And soon, the company will 
begin to set up everything that’s needed to produce 
a new line of cars, that product which will fit, price- 
wise, between Lincoln and Mercury. The Special 
Products Division, which will do all the initial work 
of designing, engineering and establishing manufac- 
turing facilities for the new line, has lately been 
announcing the names of newly appointed execu- 
tives in the sales and dealer planning offices, market 
analysis, and so on. 


Michigan workers in the year 2000... 

. will be working only 30 hours a week but per 
capita income will be two-and-a-half times the pres- 
ent level. That’s the prediction of Justin Whiting, 
Consumers Power Co chairman, who also foresees 
for that era homes that are fully air-conditioned, 
filtered and sterilized; ceiling and wall lights that go 
on automatically when a person enters a room; wash- 
ing machines using supersonic waves to wash; etc. 
Things, it seems, are looking up. 
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CUT A OST 
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THIS FEATURE: ‘Independent selection of 
speed, feed and indexing,”’ sets 
the Hamilton Precision Small Gear 
Hobber apart from the field, 








' 
AND ENABLES the users of this machine to 
vary speed and feed to suit the 
material being machined. 








I 
THIS FACT, and a “reserve of accuracy” 
built into the machine, work spindle 
and hob spindle runout of less than 
.0002” as an example, 








' 
CONTRIBUTES to more gear precision with 
| no sacrifice of gear production, 








OR INCREASED gear production with 
no sacrifice of gear precision, 
@eeseeeoeoeaoeceaoeee ee OR BOTH! 





Prices and specifications without obligation 


ASK FOR FREE BULLETIN 5410 
Address 


The Hamilton Tool Company E 
830 South Ninth Street 
Hamilton, Ohio \ ne off, 
} PPE ¢ é 
WtOn 
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Air Force to place $52 million for tools .. . 


The Air Force is on the verge of making the largest 
outlays from its 1955 program for reserve tools. 


Before the end of August it plans to place orders 
for $52 million of machine tools. This will be on top 
of the $11 million already obligated. 


Skin milling machines will be well up on the list of 
machines purchased. Giddings & Lewis is said to 
be slated for a good chunk of this business. Cin- 
cinnati Milling, Kearney & Trecker and Consolidated 
Machine Tool appear likely to participate too. 


Other machines either bought or about to be bought 
include: profile milling machines, knee-type and 
bed-type milling machines in the larger sizes, and 
some stretch presses. 


Vertical turret lathes are reported to be on the pur- 
chasing program of the Air Force. But it’s not known 
what will be done about them. 


Red tape in reserve tool program... . 


There is plenty of red tape to wade through before 
anything happens to the $100 million reserve ma- 
chine tool fund voted by Congress for fiscal 1956, 
which began July 1. 


It is unlikely that any of the money can be obligated 
for at least six months, according to one Pentagon 
authority. Here is the procedure to be followed: 


The three services have been asked to submit by 
August 15 lists of projects, and equipment required 
for these projects, to the Office of the Assistant 
Secretary of Defense for Supply and Logistics. 


This office will review the lists, screening out ma- 
chines that do not meet the standards for the reserve 
program and deciding what types of equipment for 
what projects should be approved. 


The assistant secretary then will submit his rec- 
ommendations to Defense Secretary Wilson. Mean- 
while, the Assistant Secretary of Defense for the 
Budget, Wilfred McNeil, will have had a chance 
to comment on the recommendations. 


Eventually the Wilson-approved list of machines 
will go to the President’s office, where the Bureau of 
the Budget will go over the projects. 


People connected with the Air Force are not so pes- 
simistic about the timing of the reserve program as 
the Pentagon official just cited. They believe it’s a 
good bet that the 1956 money will become available 
to the services by September. 


Dodge head to talk at AMTDA luncheon . . . 


William C Newberg, president of Dodge Division of 
Chrysler Corp, will discuss the role of the machine 
tool industry in our industrial economy at the spe- 
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Machine Tools... 


cial “Pre-Show” luncheon featuring the annual 
meeting of the American Machine Tool Distributors’ 
Association on September 5 at the Conrad Hilton 
Hotel in Chicago. Representatives of each machine 
tool building company have been invited to the 
luncheon as guests of the association. 


General Williston B Palmer, vice chief of staff of 
the United States Army, also will address the group. 


The AMTDA will hold its business sessions, aside 
from the luncheon, at the Sheraton-Blackstone. 


The luncheon meeting will come one day ahead of 
the opening of the mammoth Machine Tool Show at 
the International Amphitheatre. 


AMTDA will operate an information and message 
center at the Show. The association booth will be lo- 
cated between the show’s two registration areas on 
the second floor. It will be arranged partially as a 
lounge so that visitors may use it as a meeting place 
and rest area. Uniformed messenger service will be 
provided. 


Soviet machine building criticized . . . 


Soviet machine building industry has been criticized 
by no less an official than Russian premier Bulganin 
for failure to introduce enough new equipment and 
to modernize existing machinery. 

He said that immediately after World War II 
progressive production methods had been intro- 
duced. But lately little is heard about new, large- 
scale technological improvements in machine build- 
ing. 

Quoted in the government newspaper Izvestia, the 
premier said, “Our machine builders now confine 
themselves largely to utilization of already-assimi- 
lated technological processes, despite the fact that 
advanced techniques have been devised permitting 
a several-fold rise in labor productivity, sharp cur- 
tailment in consumption of metal, and manufacture 
of more items in the same plant area. 


“We cannot accept the situation in our machine- 
building industry as normal when the proportion of 
high-output machine tools is declining because the 
machine tool industry does not turn out enough 
special equipment for making such tools. There is 
a serious lag in the production of forging press 
equipment. 

“Automation production processes are being intro- 
duced too slowly. Available equipment at many ma- 
chine-building plants is poorly utilized. Many of 
our plants still produce machinery inferior to that 
made by foreign plants.” 
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SHEFFIELD © 
Adjustable MR GAGE 


TOOLING for Short Runs 
and Contingencies - 


gUCH As. 






























Aircraft manufacturers, subcontractors and job shops 
having limited production. 
Accidental damage to a vitally needed single purpose 
gage. 
An unexpected engineering change involving part size. 
A short run of special parts for which no gages have 
been provided. 
A mistake or failure in ordering the needed single 
purpose gages. 
For Use Sudden need for process gages at the production 
with the machines. 


Don't let any of these situations cause costly scrap, delays or 
embarrassing confusion in inspection, in the shop or in the tool- 
room. A small investment in the tooling here illustrated is your 
best insurance against unpredictable production losses. 

Write Div. 600 for descriptive engineering data. THE 
SHEFFIELD CORPORATION, Dayton 1, Ohio, U.S.A. 






Economical, Adjustable Balijet Spindle Kit 


In 5 minutes you can assemble, for precision gaging, a spindle for ANY 
SIZE hole from 1” to 3” in diameter. 


Consider economy for a moment. If the holes you may encounter vary in 
increments of .001”, this Kit provides the equivalent of 2000 Spindles at 
a unit cost of less than a dollar. If those increments are .0001” you have 
available 20,000 Spindles at about a dime each. That is real economy. 


No auxiliary equipment needed except conventional gage -blocks—NOT. 47, 
EVEN ONE MASTER SETTING RING. ) 


A 


Bailjet Spindle in use wl att te 


Bailjet Spindle assembied \ “Ene 


Adjustable 
Airebore Gage 


Adjustable Airebore Gage 


Airebore Gage in use 


The Airebore Gage can be set precisely to measure any 
diameter hole from 3” to 12”. And like the Adjustable 
Balijet Spindle, it is set up with a calibrator and gage 
blocks. No master setting rings are needed. 

The Airebore Gage is self-centering—needs only to 
be rocked in place for precision action. It is light in 
weight with all contact surfaces of tungsten carbide— 
nothing to wear out. 


Airetest and 
Piunjet Stand 


a tts; 
a SRE 


With Airetest Indicator | 





T Cemaeueienset er onlin race 


A new, highly versatile stand accommodates a dial 
indicator or an Airetest Indicator—also converts to a 
comparator by using a Plunjet and anvil as illustrated. 


\ sue 


<8 CRAP, 
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Three-Point 
Adjustable Spindies 


Three Point 
Adjustable 
Spindles 


The Three-Point Adjustable Spindles, four of them, 
cover respectively the ranges, %” to %s", %e” to 1”, 
%_" to 1%" and 1%” to 3”. They can be set up with 
gage blocks. 


Piunjet Indicator 
Snap Gage 


Plunjet Snap Gage 


Piunjet Snap Gage in use 
The Plunjet Gaging Cartridge may be substituted for the 
Dial Indicator to assure consistent, repetitive readings, 
especially when tolerances are .001” or less. 
Twelve Plunjet Snap Gage models cover the gaging 
range of 0” to 12”. Larger sizes are available on spe- 
cial order. 


Standard 
Adjustable Airsnaps 








Standard Adjustable Airsnap 


The Standard Adjustable Airsnap in 17 medels covers 

the range .2500” to 5.500”. Up to 3.000” the adjustable 
anvil has a maximum adjustment of %". 
Above that the maximum is 2”. 


See us at the Machine Tool Show, Booth 1305 7220 


MANUFACTURE AND MEASUREMENT FOR MANKIND 














HOW WE QUADRUPLED 
TOOL LIFE—and cut tool | 


cost 757% 


—as told by George Edgar, 
Foreman, D. O. James Gear 
Mfg. Co., Chicago, Ill. 


“THE JOB was hobbing a small helical 
gear,” says Mr. Edgar. “With the cutting 
oil we have been using we averaged 
about 125 gears between resharpenings 
after using the full face of the hob. 

“A Texaco Lubrication Engineer of- 
fered to help us do better. On his recom- 
mendation, we changed to Texaco 
Transultex Cutting Oil B and found we 
could run 500 gears before hobs had to 
be sharpened. This gave us four times 
the tool life and cut our tool costs on this 
job by 75 per cent.” 

Everywhere, Texaco Cutting, Grind- 
ing and Soluble Oils are helping to ma- 
chine faster, better and at lower cost — 
regardless of the metal being cut or the 
method of machining it. 

Let a Texaco Lubrication Engineer 


help you gain these benefits for your 
JOB DATA 


- ae . a Steel AISI 4140 No. of teeth 19 
than 2,000 Texaco Distributing Plants in eoniaes ‘Ue 2008 Diam. Pitch 12.037 


the 48 States, or write: Diameter 1.75” Hob Diam. 3.50 


, © Ree 9 Face 0.75” RPM 110 
oon eee ompnery, 135 East 42nd Shape Helical Feed 0.070” 


Street, New York 17, N. Y. SFPM 101 


TEXACO | 
TEXACO Siiieie Gis ants 


plant. Just call the nearest of the more 


TUNE IN... TEXACO STAR THEATER starring JIMMY DURANTE or DONALD O'CONNOR on television... Saturday nights, NBC. 
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Gaging Metalworking. .. 


Production Index 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


JULY JUNE MAY JUNE 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total index..163 163 162 146 





Machinery 123 
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AMERICAN MACHINIST INDEX OF METALWORKING PRODUCTION 


Metalworking production stays high. . . 


The nation’s metalworking industries are coming in- 
to the final summer stretch without any letdown in 
the pace set at the beginning. 


Things are off a bit, to be sure, in the automobile in- 
dustry, where car makers are hurriedly switching to 
1956 model runs. But the dip won’t be for long. 


The accelerated activity among machinery builders 
of all kinds offsets to a great extent the seasonal ten- 
dency to ease up a little in other quarters. 


What’s going on is best typified by the latest report 
of the American Supply & Machinery Manufacturers 
Association Inc. Its new order index of industrial 
supplies, at 194.5 for June, established a new post- 
war record. The June figure is almost double the 
base month of July 1948. 


Big demand for steel . . . 


Steel demand promises to be heavy the remainder of 
the year and well into 1956. 


The truth is that some users are beginning to worry 
about deliveries early next year. That is an indica- 
tion of how tight the situation has become in certain 
steel lines. 


Order books for the fourth quarter, recently opened, 
are being filled quickly on major products. 


Any idea of a summer dip has all but disappeared. 
The sole interference with a high rate of operations 
straight through the third quarter was the very 
brief strike preceding a labor settlement. 


Most of the concern among steel users is from out- 
side the automotive industry. These users are fear- 
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ful that Detroit may put so much pressure on steel 
mills for first-quarter delivery that other customers 
will be slighted. 


Scramble on for copper .. . 


The long strike of copper miners has made itself 
felt in copper-using plants, some of which have been 
forced to shut down completely or to curtail severely 
their operations. 


There is a scramble among users to get copper. Smal! 
consumers report that they are being approached by 
brokers with premium-priced foreign copper. There 
have been no takers as yet, however. 


Screw machine products industry has been doing 
well. June shipments were the highest since October 
1953. More than that, new orders were 54% ahead 
of the same month last year. For the first half, ship- 
ments were up 21%, and orders 58%. 


Welding machine orders brisk .. . 


The resistance welder people say that their incom- 
ing business the first half of 1955 soared 31% above 
the same period in 1954. Shipments were 22% 
ahead. 


The industrial furnace industry is running 65% 
better than it was last year. Induction and dielectric 
heating are enjoying an even bigger boom. 


Industrial furnace makers got $42 million of orders 
from January through June, the Industrial Heating 
Equipment Association Inc reports. 


Woodworking machinery builders have had the same 
kind of upsurge in business as makers of other types 
of industrial equipment. 
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Gaging Business... 


Price Index 


JULY JUNE MAY JUNE 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total 
Index 135.5 135.0 134.7 132.5 





Metalworking 
Machinery .. 152.0 149.0 141.6 
Other Machinery 
exc. Electrical 139.7 139.5 137.5 
Electrical 


Machinery 131.7 131.7 131.1 


Fabricated Metal 
Products . 130.8 130.8 128.7 1950 





1952 1953 1954 1955 


AMERICAN MACHINIST INDEX OF METALWORKING PRICES 


What will Federal Reserve Board do? .. . 


The way business is booming along at record highs 
every month, business men are beginning to wonder 
whether the Federal Reserve Board will step in 
with new and different controls. 

Bear in mind that the FRB has the principal respon- 
sibility for seeing that inflation does not take place. 
It is supposed to keep the demand for goods within 
bounds by regulating the supply of money and credit. 
It must, of political necessity, however, pursue its 
objective warily. It obviously would like to be able 
to slow down the boom without killing it. 

It has seldom performed this delicate task in the past 
without some unhappy results. 


Mild restraint put on housing . . . 

The fact is that the Board has been moving vigorous- 
ly in recent weeks to try to slow down the boom. 
One important step was to secure the cooperation of 
the federal housing agencies in putting some limits 


on the amount of credit available for new housing. 


The restraints admittedly are mild: 2% down-pay- 
ment instead of none, and 25 years in which to pay 
instead of 30 (on mortgages which the federal gov- 
ernment guarantees). 

But since housing has lately been regarded as a 
sacred cow, any tightening up in that area is an 
indication that credit policy in general is about to 
get much tougher. 

Banks and other lending agencies have been asked 
by the Federal Reserve to review the extra-liberal 
terms given on installment loans to buy new autos. 
If this method does not prove out, more direct con- 
trols may be applied. 

The Board is holding down, at the same time, the 
supply of funds that commercial banks have avail- 
able for business loans. Banks are being required to 
maintain high reserves. This seems to point to higher 
interest rates and a more careful screening of loans. 
Credit terms will have to get much stricter, however, 
before they hamper the larger corporations. 
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WEEKLY BUSINESS INDICATORS 


Business Week Index of Activity (1947-49 109) * 
Steel ingot production (thousand tons) 

Electric power output (million Kilowatt 
Production of automobiles and trucks 


MONTHLY BUSINESS INDICATORS 


Refrigerators sales (thousands of units) 

Vacuum cleaners sales (thousands of units) 
Washers sales (thousands of units) 

Household electric ranges sales (thousands of units) 
Radio production (thousands of units) 

Television production (thousands of units) 

Gear sales index (1947-49 


Foundry equipment new orders index (shipments, 1947-49 = 


* Seasonally adjusted N.A. Not available 


Preceding Year 
Week Ago 


146.3 125.2 


2,190 1,527 


10,620 
208,413 
$366.2 


Preceding 
Month 


390 
261 
342 
109 
1,114 
467 
205.2 
145.7 


9,139 
130,523 
$368.6 


Yeer 

Ago 
303 
196 
303 
86 
838 
544 
127.4 
86.4 
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Automate for top performance with... 


eos —* 
| 
\ 


/ 
SQUARE HEADS WITH TIE RODS f 
/ 40% 
7S) / SPACE 
(t-s{ t-3 ts) / saveo 
A AL 


T-J SPACEMAKER . . . provides o 
edjocen! equipment without sacrificing strengtl 








@ The Only Cylinders with all the Extras as Standard 

@ OIL pressure to 750—AlIR to 200 P.S.I. 

@ New Compact Design . . . Saves up to 40% Space 

@ Proven Performance . . . with Extra High Safety Factor 

@ Super Cushion Flexible Seals for Air... New Self-Aligning 
Master Oil Cushion 

@Hard Chrome Plated Bodies and Piston Rods (Standard) 

@ Only from T-J can you get these new ingeni hio 
designs 





More and more of industry’s automation 
problems today—solved with T-J Spacemaker 
Cylinders! New compact design and many 
more plus features for a new high in efficient 
cylinder performance and dependability. Wide 
range of styles, capacities .. . to help you save 
labor, reduce costs on all kinds of push-pull-lift 
jobs. Send for bulletin SM-155-1. The Tom- 
kins-Johnson Co., Jackson, Mich. 
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y OFF SHELF 
DELIVERY 


<gf” Member of the National 
. ‘ey. . Fluid Power Association 


exp }OMKINS-JOHNSON 


RIVITORS. AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 





Armco I/-/ PH Stainless Rates 
Tops at 300-800 F on 


STRENGTH-WEIGHT BASIS 


Guided Missile pressure-booster tank of Armco 17-7 PH is tested at 3500 psi 
pressure—a calculated average stress of 169,000 psi. This metal also is used 
for fuel tanks, to contain red or white fuming nitric acids and other oxidizers. 


On a strength-weight basis, Armco 17-7 PH Stainless Steel 
is unexcelled for service at temperatures of 300 to 800 
degrees F. In this temperature range, Armco 17-7 PH has 
these pound-for-pound characteristics in comparison with 
the best ferrous and non-ferrous metals: 


*UNSURPASSED SHORT-TIME TENSILE STRENGTH 
*SUPERIOR SHORT-TIME YIELD STRENGTH 
*HIGHER STRESS-TO-RUPTURE STRENGTH 
*HIGHER CREEP STRENGTH 


Yet Armco 17-7 PH is not a costly metal. It is well within 
the stainless steel price range. Besides having fine corro- 
sion resistance, it is readily fabricated and welded in 
the soft condition—draws and forms much like 18-8 stain- 
less steel. After fabrication, it takes only a low-tempera- 
ture double heat treatment at 1400 F plus 1050 F to 


develop its high mechanical properties. 

Armco 17-7 PH is supplied in sheets, strip, plates, bars, 
angles and wire. 

For complete data, just fill out and mail the coupon. 


Armco Steel Corporation, 1525 Curtis Street, Middletown, Ohio 
Tell me why Armco 17-7 PH is unexcelled on a strength-weight 
basis for service at 300 to 800 degrees F. 


Name: 





rirm: 





Street: 











ARMCO STEEL CORPORATION 1525 CURTIS ST., MIDDLETOWN, OHIO 


VY SPECIAL STEELS 


SHEFFIELD STEEL DIVISION ¢ ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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Could This Be Mr. Khrushchev’s Reasoning? 


We have heard it said that Mr Khrushchev’s joviality 
and sweet reasonableness in dealing with the West 
can be laid to an overwhelming desire that the 
Soviet Union devote its energies for some years 
ahead to building up a stronger and more stable 
economy. 

No one short of Mr Khrushchev and his cohorts 
in the heart of the Kremlin can give the answer 
as to whether this is so. It is interesting, however, 
to speculate; and immediately certain data about 
development in the USSR come to mind. 


More than a year ago the 
National Industrial Conference Board conducted 
an all-day meeting devoted to the industrial and 
competitive potential of the Soviet Union. Here 
are some of the facts mustered and presented at 
this meeting: 

Comparison of raw materials production, plus 
electric power, shows a ratio of around one for 
Russia to three or four for us. Gross national prod- 
uct is in about the same proportion. 

Mind you, these figures are based on comparisons 
that favor the heavy industries (metalworking, 
chiefly) in which Russia has concentrated her 
efforts. In 1953, over 70% of industrial production 
was in the heavy industries. One expert points 
out that this degree of concentration is without 
parallel in human history. 


When it comes to consumer- 
goods output, the ratio is close to one to twenty. 
This is the field in which we as a nation excel and 
as one authority puts it, “the advantage is so 
overwhelmingly in our favor that it is simply 
like comparing a giant with a baby.” 

The present gap between Russia and us as pro- 
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ducers of gocds of all kinds is bound to be nar- 
rowed. But some of the experts feel that for the 
foreseeable future the Soviet economy is going 
to remain far behind ours. Russia is a pigmy along- 
side the American giant. And she will continue for 
a long time to be weak by comparison with us. 

Now this all sounds comforting and we may be 
pardoned if we strut a bit. And it probably brings 
anguish to the Russians. But whatever you do, 
don’t make the mistake of underestimating them. 
They are indefatigable, they are ambitious, they 
know what they want and are out to get it. 

They have mapped out and carried into reality 
numerous five-year plans. They have realized the 
indispensability of a machine tool building indus- 
try and early started to create such an industry. 
In sheer quantity of machine tools installed in 
metalworking plants, they have an impressive 
record. 


The facts lend support to the 
theory that Mr Khrushchev would just about give 
his right arm to be able to concentrate on nar- 
rowing the economic gap between the USSR and us. 
He wants to increase the output of goods for every- 
day living as well as to produce heavy goods so 
useful to a military economy. 

If we have successfully probed into Mr Khrush- 
chev’s motives, there is potential danger for us. 
The danger will come if we ever should let the gap 
between the two of us become too small. When and 
if that contingency should arise, we will have our- 
selves to blame. 

One way in which to guard against the danger 
is to keep our own productivity constantly rising 
by better management, better manufacturing tech- 
niques and better production equipment. 
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AUTOMATIC FINAL ASSEMBLY of engines is accomplished on Cross mechanized lines where sub-assemblies 
are manually positioned and oriented, then automatically secured by air-operated nut runners and other units. 
Big advantages are constant torque, increased efficiency and uniform quality. Over 560 feet long, this line is fed 
by overhead conveyors that bring color-coded plastic trays from a miscellaneous area where devices auto- 
matically load compartments with the exact number of parts needed. Trays are routed to various sections of 
the lines according to need—colors simplify identificstion. One block and two head assembly lines are in 
operation—assembled heads being transferred automatically to the end of the block line for installation, after 
which the finished engine is tested. Two other mechanized lines have been installed in another plant for as- 
sembling accessories—starter, transmission, carburetor, fuel pump, and others. Portable tools overhead are in- 
surance because downtime at any automatic head must be taken up immediately 


Fhimouth pus SORWARD LOOK” 


into VO production 


Using a new approach to planning and applying new concepts of quality 


control and manufacture, Plymouth has cut by two-thirds the normal 

three-year program of designing, developing and putting into production its new : 

V-8 engine. Set up for 150 engines per hour, or triple the capacity of the = Machinist 
previous plant, the new facility employs techniques differing sharply from 

those in other recently built engine plants. Innovations include: a unique 

method of assembling engines mechanically; wide use of horizontal spindle saa —" 
machines instead of vertical, and unusual equipment procurement methods. 

Automation and manpower are combined to increase machine efficiencies 

and reduce operator fatigue while plant maintenance is minimized by 

standardization and mechanization. 


Here’s the story—as told to George De Groat, associate editor 


CARL J DEMRICK, vice president, chg mfg 

L W BLANCHARD, exec assist to v p chg mfg 
RAY McCARROLL, master mechanic 

WM H ALLEN, plant engineer 

PLYMOUTH DIV, CHRYSLER CORP, DETROIT, MICH 
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FORWARD LOOK: 
into VB production 


QUALITY CONTROL STARTS 
BEFORE MACHINING... 


this Biltrite qualifying machine 

block castings 
pressure testing and just before they start 
through the line. 
establishes the exact amount of machining 
stock the castings should have, this machine 
checks cylinder bores, 


that 


after 


with 
checks immediately 


Set up with a master that 


main bearing dimen- 
sions, several points at the ends and other 
Spring-loaded _plungers 
these surfaces and actuate limit switches that 


surfaces. contact 
control color-coded paint sprays if stock al- 
Color code identifies 
operation affected so that tooling adjustments 


lowance is out of limits. 


can be made quickly when the block reaches 
Beyond specified lim- 
its, blocks are automatically rejected and re- 


that point in the line. 


turned to the foundry. Eight angular heads 


contain electrically operated followers for 


checking cylinder bores while axial centraliz- 
ing is performed by a tapered plunger that 
engages a water jacket hole used later for 
locating purposes. Lugs at the sides and 
pads at the ends establish location of the 
block in the machine in these directions 


E ngine designers and process engineers worked to- 
gether in simultaneously developing Plymouth’s new 
V-8 engine and the means of producing it. The usu- 
al lead time of 6 to 8 months for engine design alone 
was gained immediately by using the old engine as 
a prototype so that processing could start concur- 
rently with the design of the new engine. Some- 
thing of a record was established in the industry by 
making only 4 design changes in the engine as the 
result of processing from the start to the end of the 
program. 

Current demand for V-8 engines placed a premium 
on time. Despite the fact that a project of this scope 
usually takes 2% to 3 years to accomplish, a target 
of 12 months was set up—with completion to be 
achieved in 14. Target dates for engine production 
started Aug. 1 to reach 50 per hour by August 15, 
100 per hour by Oct. 1 and 150 per hour by Nov. 15 
when four head lines and two block lines with their 
associated component lines will be in full production. 
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Target dates to meet this production schedule— 
were established on the basis of the longest time re- 
quired for delivery of equipment needed on major 
automated lines. Similar target date sheets were 
set up for other engine components and a master 
target date sheet for the whole plant was developed 
on the basis of the longest delivery requirement. In 
this way, close control was maintained over pro- 
curement, scheduled arrival, and installation of 
equipment. 


UNIQUE SUPPLIER RELATIONSHIP 


Suppliers operated, in effect, as divisions of the 
Corporation, being completely responsible for vari- 
ous portions of the lines whether they normally built 
all the equipment involved or not. For example, a 
machine tool builder given the job of supplying cyl- 
inder boring equipment also supplied the automatic 
gaging equipment needed in his machine to meet 
Plymouth specifications. This, of course, meant sub- 


Bh Be 
i al’ 


(Sc WA V rT as ih 
: EY = FAFA Yi 











contracting that end of the job while assuming re- 
sponsibility for quality, delivery and engineering. 
Another supplier was completely responsible fo: 
all cutting tools while still another was required to 
deliver all the air and electrical gages. Plymouth 
engineers kept complete control over all processing, 
however, and did not accept machine designs merely 
because they had previously been developed fo1 
other recently built engine plants. Over 1,100 quo- 
tations were reviewed in selecting machine tool sup- 
pliers who were ultimately chosen on the basis of 
their ability to deliver high quality, well engineered 
equipment, on schedule rather than on the basis of 
price alone. 


STANDARDIZATION IMPORTANT 


All switches, fuses, control cabinets, hydraulic 
units, electric motors, portable tools and everything 
else possible have been standardized. In addition to 
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LARGEST BROACH IN THE WORLD... 


is reported to be this Cincinnati at the start of the block line. Single 
stroke of the machine in two stations broaches side transfer rails, 
bearing dia, bearing cap surfaces, right and left bank faces, lugs 
and intake manifold face. Blocks are transferred from first station 
to a turn-over fixture where chips are removed—then move on to 
second station. Ends of blocks are broached in a second 2-station 
Cincinnati machine after being turned around and gravity fed from 
this one although current practice in the industry is to mill the ends. 
This departure is to gain increased tool life because broaches are 
not in continuous engagement with work as are milling cutters. 
Maintaining uniform machining stock by means of closer than stand- 
ard tolerances on castings overcomes usual broaching problems— 
in addition, the machine ram is 4 feet longer than required as in- 
surance against downtime and to permit as much as 1/16-inch extra 
stock allowance if necessary. Mechanical drive on these and other 
broaches on the head, block, and other lines eliminates hydraulic 
surge—prevents tool breakage. Plymouth has found output to be 
about 20 per cent higher by this means as compared with milling 


COMBINING MANPOWER WITH AUTOMATION in engine assembly, 
this 560-ft block-assembly line sets a new standard. Sections of the 
line appear as page-foot decorations 








HORIZONTAL SPINDLES... 


and hardened and ground steel ways, (to avoid damage caused 
by trapped chips) are standard on all transfer machines in this 
plant—as are Cross tool control boards and Quality Engineering and 
Mfg tool holding boards. Wherever possible, blocks are processed 
through on sides rather than pan rail or cylinder faces as in other 
plants—to take advantage of rigidity gained with horizontal spin- 
dies. Distributor and oil pump holes are drilled and tapped in this 
Greenlee machine which, like others where holes are produced, is 
equipped with automatic probing stations between drilling, ream- 
ing and tapping stations to check holes for depth and reveal broken 
tools. Built-in Sheffield gages in these machines insure a high 
degree of accuracy before they pass on to the next operations 


cutting inventories of small parts, maintenance prob- 
lems are greatly reduced. Electricians work with 
only one type of equipment, cutter grinders become 
accustomed to maintaining certain types of tools and 
machine repairmen learn to know a particular line 
of hydraulic equipment. Moreover, purchasing such 
parts from single sources permits buying in larger 
quantities—provides higher quantity discounts. 

Another form of standardization is the specification 
that all machines have individual bases so that 
units of the same type can easily be interchanged. 
This also permits replacement of the working portion 
of a machine alone, when necessary. For similar rea- 
sons, only two types of ways are used throughout the 
entire block line—and all machines are equally 
spaced to facilitate removal and replacement. To 
simplify cleaning and plant housekeeping in general, 
operators at many setups stand on slightly elevated 
grates and all hydraulic units are raised for the 
same purpose. 

Wesson inserted carbide milling cutters with as 
many blades as possible in the bodies are standard 
in the plant, too. Fine and coarse pitch “Rigidcut” 
tools are interchangeable, (with slight modifications 
in cutting angles) on any line. With special chip 
breakers on all tooling to maintain chip size, no 
crushers are needed in this plant—another departure 
from conventional practice. 


HORIZONTAL SPINDLES PREFERRED 


One of the most significant innovations in stand- 
ardization is the use of horizontal spindle machines 
wherever possible. Development of ‘‘flat” lines— 
where these machines are employed instead of the 
vertical spindle type—was based on the advantages 
of greater accessibility for tool changes and greater 
rigidity because of the larger area supported directly 
on the floor. In all machines, emphasis was placed 
on heavy spindles—even where hole spacing made 
it necessary to rearrange heads to provide room for 
them. Evidence of the close liaison between engine 
designers, process engineers and machine builders 
is seen in the fact that all holes in the engine are 
spaced a minimum of 1% in. apart to allow for 
husky spindle construction. 

Materials handling is so completely conveyorized 
that only 6 industrial shop trucks are required in the 
entire plant—and these are reserved for mainte- 
nance use. There are over 14,000 feet of overhead 
conveyors in the machining and assembly areas 
and belt conveyors are used extensively on such lines 
as piston machining and assembly where they are 
tied in with automated machines. A special walking- 
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into VB production 
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beam “make-up” conveyor on the crankshaft line is 
unique in the industry. Machine tool builders in 
some instances included shuttle conveyors from 
their equipment to 30 washers in the plant and many 
of these washers are equipped with special integral 
conveying and indexing devices. 

An exhaust system of 61 collectors is employed in 
the CI machining area alone—each having a capac- 
ity of 10,000 cfm. These are part of a unique “down- 
draft” system which forces dust downward with the 
chips, unlike conventional setups where machining 
dust is drawn upward into overhead duct work. 
Besides keeping the air clean, this system cuts 
maintenance costs by eliminating dirt on and around 
machines. This installation takes the dust and the 
chips through the bottom of the machines into un- 
derfloor drag conveyors that carry them into a 
transverse distributing conveyor at the end of each 
line. These conveyors transport the load to storage 
hoppers of 120 tons capacity outside the building 
from which the chips go into railroad gondola cars. 
About 8 tons of CI chips and dust are handled in this 
manner each hour—the load coming from head and 
block lines, bearing cap, intake and exhaust mani- 
fold, oil pump body and the chain case cover lines. 
Link-Belt underfloor conveyors for chip disposal 
are controlled at panels on which the system is 
diagrammed. 

Steel chips are removed at a rate of 2 tons per 
hour from 13 bays of equipment through a system 
of velocity trenches under the machines. Water 
soluble coolant is pumped through these trenches at 
5,000 gpm to wash the chips into a 40,000 gallon tank 
where a 7 min settling period is provided. Smaller 
settling tanks have also been installed for other ma- 
chining and grinding lines. For example, the rocker 
arm line has a system with a 1,000 gpm pumping ca- 
pacity to run chips into a 7,000 gallon tank, and a 
portion of the crankshaft machining line has a 650 
gpm system to a 4,550 gallon tank. For crankshaft 
and camshaft lapping, pressure filters handle chips 
and coolant and return the coolant filtered down to 
about 10 microns. Of course, numerous machines 
are equipped with individual filtering systems and 
both wet and dry aluminum chips are handled in a 
separate installation of velocity trenches at a rate 
of 400 pounds per hour. 

Hundreds of miles of electrical wire have been in- 
stalled in this 530,000 sq ft plant—with 500,000 
feet of it going into the automatic final assembly line 
alone. Power concentration here is exceptionally 
high—there being over 28,000 hp connected to 
run machines, conveyors and automatic handling 
devices. 


QUALITY CONTROL AND SAFETY 


Each of the two cylinder block lines runs over a 
quarter of a mile in length and contains 70 machines 
that perform 157 operations not including 3 sepa- 
rate washes during processing. The four cylinder 
head lines are each 400 feet in length and perform 
67 operations and the half mile long crankshaft lines 
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“DETECTO” PANELS PAID FOR THEMSELVES .. . 


during try out period alone by saving time of maintenance crew. 
Printed test circuit on these W F and John Barnes devices on 
bridges over the head and block lines operate on 110 volt circuit 
connected to relays on the machines to control 440-volt line circuit. 
Holes in the panels are contact points which operator engages 
with a “pencil” to excite an indicating light at the machine. By 
thus probing when trouble occurs in the line, the exact location of 
faulty relays, limit switches, or other devices is quickly and ac- 
curately determined 


includes 70 machines with special automation. These 
and the machines on other lines are completely 
equipped with safety devices as well as automatic 
inspection units at critical points. Quality control 
is emphasized in this plant not only to achieve a 
quality product, but also to insure high speed pro- 
duction by cutting rejects and repairs and is largely 
accomplished by automatic devices built into the 
machines as integral units. Another important fac- 
tor is starting out with castings and forgings made 
to tolerances much closer than those considered 
standard in conventional foundry practice and auto- 
matically inspecting each one completely before the 
first machining operation. 
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ONE OPERATOR 
CONTROLS 
TWO LINES... 


of transfer machines by 
means of two consoles and 
a loudspeaker on a bridge 
over the lines. Both 
head and block lines are 
equipped in this manner so 
that an operator—who can 
see every machine in his 
lines from this vantage 
point—can transfer parts 
from one line to another 
when a machine in either 
is down or tools are being 
changed. Besides switching 
parts back and forth from 
one line to another, he can 
store, or bank, parts until a 
line is ready to use them 


CAMSHAFT 
BUSHINGS ARE 
AUTOMATICALLY 
LOADED... 


on mandrels for installation 
in blocks in proper position 
—that is, with oil holes in 
bushing aligned with those 
in the block. This Apex ma- 
chine with vibratory hopper 
feeders that automatically 
deliver 5 different size bush- 
ings to the mandrel, is one 
of many specially built for 
Plymouth to automate an 
operation done manually in 
other plants 














AUTOMATION, AUTOMATIC INSPECTION ... 


and 4-way boring and milling are combined to speed opero- 
tions on engine blocks after bushings have been installed. In 
this Ex-Cell-O machine, bushings are finish bored simultaneously 
with crankshaft holes and others. Work is automatically trans- 
ferred from Apex machine into this one, conveyed through 
multiple operations and then inspected before being conveyed 
to the next machine. Here again block is positioned to permit 
use of large dia horizontal spindles 


LARGE SPINDLE BEARINGS... 


in Ex-Cell-O machine for semi-finished boring 8 valve tappet 
holes are typical of most machines in this plant. To accom- 
plish this rugged spindle design in operations where close 
center distance of holes normally necessitate light spindles, 
every other hole is bored on each side so that a total of 4 
are machined at once—two on each side. Second index of 
block in the machine takes care of remaining 4 holes. Em- 
phasis on heavy spindle designs is to provide large bearings 
for shock loads and other conditions common to multiple 
spindle operations 
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ONE OF 3 HONES... 


that serve 2 automated block lines, these Barnesdril machines finish hone cylinder bores. Blocks 
visible in the background are in an inspection area established adjacent to the line to simplify 
in-process checking. Blocks with undersize bores are readily returned to the machine for repair run 


CYLINDER BORES 
ARE 100% INSPECTED... 


after finish boring in this Ex-Cell-O 
machine with built-in Sheffield “‘Lec- 
trolair’’ gages. This cuts size vari- 
ations to a minimum, reduces selective 
fitting of pistons. Gage checks under- 
size, oversize and in-limit dimensions 
—stops machine for oversize parts 
and rejects them—runs undersize bores 
through again. Color-coded lights in- 
dicate tool settings required. Eight 
bores are finished simultaneously with 
single-point carbide cutters in 4 spin- 
dles on each side. As in most other 
machines in the plant, these tools are 
held in magazines that permit pre- 
setting to avoid adjustments at the 
machine 
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AUTOMATIC TORQUING AND TIGHTENING... 


bearing capscrews are handled in this Ex-Cell-O machine where 
screws are also gaged to be sure they are properly secured— 
automatically rejected if not. Conveyors carry work through the 
machine from the only manual operation on the block line—that 
of positioning bearing caps and screws prior to operation 
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FAST ACCURATE ASSEMBLY OF WELCH PLUGS... 


and dowels in cylinder blocks is automatic in this Apex machine. 
One of two vibratory hoppers feeds plugs to a collet that enters 
the block and pauses until a plunger inside the collet pushes the 
plug into position. Block is then indexed to a spinning head where 
ends of plugs are rolled to form a good seal—an extra operation 
not found in conventional setups. Second Detroit Power Screw- 
driver vibratory feeder delivers dowels to the machine for assembly 
in front and rear faces 


4 ’ HOLE-ALIGNMENT PROBLEMS ARE SOLVED .. . 


G= 
Wi 
) —_ 


x" 


by line boring two blocks at a time in this Ex-Cell-O machine. Nor- 
mally, machining numerous holes at various stations in different 
machines makes accurate relationships difficult. All holes must be 
aligned within close tolerances. In this setup, camshaft and crank- 
shaft holes are rough-bored with the block held in one position 
to eliminate indexing and turning. Large spindle bearings provide 
a high degree of accuracy, cut chatter, increase tool life and reduce 
maintenance. Here, too, inspection is automatic by means of a 
built-in Sheffield gage 
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TWO-IN-ONE HEADS... 4 


on this W. F. and John Barnes trans- 
fer machine spot faces exhaust valve 
seats in cylinder heads with outer 
spindles while valve tappet holes 
are precision bored with inner spin- 
dles. Head is positioned on exhaust! 
manifold face oriented at proper 
angle for the operation performed 
with carbide tools. Next station 
does intake valve holes in the same 


manner 


WALKING-BEAM 
CONVEYOR... 


on crankshaft line serves these Fitchburg 
mills as well as LeBlond lathes, Wickes 
Brothers center drive lathes, and all other 
setups on the line. Unusual feature of 
conveyor system is “make-up” operation 
which never skips a station as is done 
in conventional banking or storage lines. 
Down machines are bypassed automati- 
cally as are those that are full—conveyor 
automatically finds an open machine and 
loads it. Made up of a main longitudinal 
conveyor with transverse infeed and out- 
feed portions, the entire system is built in 
96 inch sections, each with its own in- 
dependent electrical and hydraulic system 
for easy maintenance or quick replace- 
ment. Main longitudinal conveyor turns 
each crankshaft 180 degrees to position 
it for infeed conveyor that feeds automatic 
machine loader. After the machining cy- 
cle, work is unloaded automatically into 
outfeed conveyor that carries it back to 
the upper section of the longitudinal con- 
veyor for transfer to the next operation. 
Fitchburg spot mill in background is first 
used in the automotive industry for this 
job—was specially designed for auto- 
matic unloading into walking beam con- 
veyor 

















AUTOMATIC CRANKSHAFT 
BALANCING ... 


within 0.25 oz-in. is done in Tinius-Olsen 
machines like this one where operating 
load of pistons, connecting rods and other 
parts are simulated. Both right and left 
ends are checked as well as inner and 
outer counterweights while Weston “Elec- 
todyne” dials indicate angle at which out 
of balance occurs so that 1-inch and 7/16- 
inch drills can automatically remove stock 
from the correct quadrant. Machine can 
be set for manual operation, too, by 
means of an additional colored dial on 
the console which indicates quadrant 
from which stock should be removed 


CONTINUOUS BROACHING... 


of connecting rod caps is handled by 
3 Lapointe broaches, one operator, and 
automatic handling between machines. 
In this setup half-rounds and flat bearing 
surfaces are broached prior to grinding, 
drilling and delivery to connecting rod 
assembly. Here an operator loads forg- 
ings in fixtures at first machine where 
they are automatically clamped and car- 
ried through for the first operation. Ejec- 
tion is automatic—as is loading and 
clamping at second and third machines. 
These are the first broaches of this type 
built for the automotive industry. To cut 
set up time, simplify cleaning and mainte- 
nance, Wesson “Dual-Wedg” locks are 
employed on these and all other broaches 
to hold inserts, or cutters 
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FIRST CONNECTING 
ROD ASSEMBLY 
MACHINE... 


in the industry is this Gilman 
installation. Conveyor carries 
caps and rods into the machine 
where they are automatically 
loaded in fixtures on an index- 
ing table—in proper relative 
positions. Bolts and nuts, (2 
of each for each assembly) are 
delivered from vibratory hopper 
feeders, positioned automati- 
cally, and then run into full 
engagement 


ROCKER ARM 
SCREW ASSEMBLY 
IS AUTOMATIC... 


by means of this 2-station, 
double-indexing Bodine ma- 
chine. Manually loaded rocker 
arms are placed on locating 
studs on indexing table for 
transfer to assembly spindles. 
Screws are fed to the table 
from Peeco vibratory hopper 
feeders—run into engagement 
with rocker arms at two ro- 
tary spindle heads and ejection 
is automatic at two stations. 
Located in miscellaneous assem- 
bly and supply area, this ma- 
chine prepares rocker arms for 
delivery to automatic final as- 
sembly line on overhead con- 
veyor system 
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ONE OF FEW VERTICAL SPINDLE MACHINES... 


this Kreuger-Barnes setup also has horizontal spindles. Oil holes 
in the bearings and ends of camshafts are produced as well as 
tapped holes, milled keyways, and spot facing. Work is automati- 
cally loaded—picked up on centers, oriented for alignment with cam 
lobe and held in position through all operations. Automatic ejection 
puts camshafts into a chute that transfers them to a Lees-Bradner 
hobber installed in a pit so that its operator can conveniently load 
it for hobbing the distributor gear at one end 


ONLY 
TRANSFER 
MACHINE... 


for oil pump bodies in the 
industry is this 84-station 
Snyder unit that drills, 
reams, taps, bores, counter- 
sinks, counterbores, washes 
and inspects the parts. 
Speeds and feeds used here, 
as in all other machines, 
are relatively conservative 
—being more economical in 
the long run since they cut 
down time and increase tool 


life 
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b AUTOMATIC ASSEMBLY... 


of oil pump rotor, shaft, and pin is 
handled in this Rehnberg-Jacobson 
machine by feeding all three compo- 
nents to assembly heads from vibra- 
tory hopper feeders. After being po- 
sitioned in fixtures on an indexing 
table, the rotors and shafts are drilled 
and reamed before the pins are 
pressed in place to complete the as- 
semblies 


AUTOMATION 
ON A STANDARD 
MACHINE... 


is provided in this 6-spindle Lees 
Bradner hobbing setup where helical 
distributor drive gears are produced. 
Blanks are delivered from a vibratory 
feeder to a double pick-up finger that 
loads one in the machine fixture after 
removing a finished gear. A hydravu- 
lic ram seats the blank in the fixture 
while the hobbed gear is dropped on 
a small belt conveyor for transfer to 
an automatic Airborne Laboratories 
checker. Here gears are checked for 
size and the hob spindles are auto- 
matically controlled to move in or 
out depending upon conditions found. 
This device also controls the position 
of the hobs to compensate for wear. 
Automatic ejection. into chutes that 
deliver the gears to the next operation 
follows 





INGENIOUS HANDLING... 


and simple tooling speed machining 


powdered metal oil pump rotor after 
assembly with shaft and pin. Assem- 
blies are hopper fed to this Ex-Cell-O 
machine where a swinging pick-up 
arm removes one at a time from a 
chute and delivers it to a spindle. 
Here the rotor is rotated in engage- 
ment with single point carbide cutters 
that straddle the ends for a double 
facing operation. Automatic ejection 
into a chute follows 
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MANPOWER 
COMBINED WITH 
AUTOMATION ... 


is illustrated here where 
chain case covers are man- 
vally loaded into a fully 
automatic Snyder transfer 
machine for multiple oper- 
ations, including washing 
and testing. Vertical 90-in. 
Lapointe broach immediate- 
ly preceding it is installed 
in a pit to lower working 
area so that manual han- 
dling to the transfer ma- 
chine is simplified 


ENGINE RUN-IN TEST 
IS AUTOMATIC... 


on Nankervis test stands 
where hydraulic devices au- 
tomatically fill engines with 
oil, add carburetor (for test 
only), engage exhaust at- 
tachments and others in a 
predetermined order. Oil 
and water leaks and pres- 
sure are checked here 
along with tappet noise, 
while engines run for a 
20-minute cycle — using 
natural gas _ instead of 
gasoline for easier and 
safer handling, economy, 
and to eliminate exhaust 
problems. Engines are de- 
livered from final assembly 
line on overhead conveyors 
—are manually loaded onto 
conveyorized pallets that 
automatically locate empty 
test stands—by-pass those 
in use. After run-in is com- 
plete, indicating lights signal 
test results—show that units 
are ready for removal to 
paller for transfer to over- 
head conveyor again. This 
conveys them to storage 
area ready for shipment 
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AUTOMATION ON THE 
PISTON LINE... 


is complete with automatic gag- 
ing, conveyors, and automatic 
loading and unloading devices. 
Rough cast aluminum pistons 
are semi-finish turned, grooved, 
and faced in Baird machines 
before transfer to specially 
built 2-spindle Heald Bore- 
matics for producing smoke 
slots with HSS slitting saws. 
In the setup shown, wrist pin 
holes are bored, chamfered and 
undercut in a special Heald ma- 
chine with a built-in Pratt & 
Whitney air gage. Next, valve 
clearance slots in the piston 
dome are milled, followed by 
finish boring pin holes in other 
Heald machines. Cincinnati 
centerless grinders are em- 
ployed for skirt grinding after 
which the parts are delivered 
to a special automatic Stevens 
tin plating unit. In all cases, 
pistons are conveyed, loaded, 
unloaded, gaged, and trans- 
ferred automatically 


PRE-MACHINING 
PISTONS... 


at first station simplifies and 
speeds Morris weight mill op- 
eration where the parts are 
brought to exact weight re- 
quired for balance in engine 
operation. Second station av- 
tomatically weighs them and 
sets milling cutter for required 
amount of stock removal. A 
final check is made for weight 
before pistons are automatical- 
ly ejected. 
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ANDERSON ASHBURN, special project editor 


Never has the development of a new structural metal developed as rapidly as has tita- 
nium. Blessed with a high strength-weight ratio, corrosion resistance, and plentiful ores 
and initially holding promise of high-temperature resistance, titanium looked so essen- 
tial to the supersonic era that both research and production were heavily subsidized. 

Initially, as many predicted, there was too much optimism. In contrast, as the inevitable 
problems arose, there has sometimes been too much pessimism. 

There can be no question that titanium has a sound future both as a strategic ma- 
terial and a commercial material for specialized uses. 

Many of its problems have been solved and the techniques for working it are far less 
tentative than they were when American Machinist published its first Special Report 
in 1951. 

Here is a comprehensive summary of where titanium stands today, in production 
and use, the properties that can be expected, and the current practice in heat treating, 
machining, forming, casting, welding, cleaning, and finishing. 

Further improvement in both the metal and the methods of working it can be ex- 


pected. As in the past, such improvements will be reported in American Machinist reg- 


ularly. 


COPYRIGHT 1955 BY McGRAW-HILL PUBLISHING CO, INC, 330 W 42 ST, N Y 36, N Y 


American sreciat report 
Machinist Numeer 401 








7 — 
Titanium © @e A SPECIAL REPORT 


Titanium 


today 


Raw titanium sponge is now being reduced from 
ore by du Pont and Titanium Metals Corp. Total 
production in 1954 was about 5000 tons. Production 
of sponge this year is expected to run about 9000 
tons, with Cramet and Dow beginning to add to 
the output. 

Goals for sponge are 15,200 tons in 1956 and 22,- 
500 tons in 1957. Electro Metallurgical Div of UCC 
is building a large plant. Horizons Titanium has a 
research contract with the government for a small 
electrolytic plant. Kennecott Copper is planning a 
small plant. The General Services Administration, 
which has developed this capacity through purchase 
contracts, has under negotiation several other con- 
tracts. 

Mill product shipments in 1954 were about 1250 
tons (compared with the 5000 tons of sponge pro- 
duction). Four major concerns are now melting 
sponge and producing titanium and titanium alloys. 
They are Titanium Metals Corp, Rem-Cru Titanium, 
Mallory-Sharon Titanium, and Republic Steel. 

Oversupply of titanium in 1954, resulting from 
the sudden jump in sponge production and lagging 
orders, can be traced to four factors: 

1. Still not enough production for any major ap- 
plication 

2. Technical difficulties in producing and working 

3. Disappointment with present design properties 

4. High cost 

Progress is being made in reducing all of these 
problems. The purity of sponge varies over a wide 
range. Metal producers have developed elaborate 
systems for analyzing and blending sponge to pro- 
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duce more consistent compositions from heat to heat. 

Improvements in melting practice and processing 
have reduced the contamination from hydrogen, 
oxygen, and nitrogen. All suppliers now offer ti- 
tanium with less than 0.1% carbon. Excessive vari- 
ation in mechanical properties still plagues the 
titanium user, but obvious progress has been made. 

In sheet flatness, for example, Rem-Cru reports 
that the percentage of sheets of A-70 having flatness 
within 2% increased from about 44% in 1953 to 77% 
in 1954. 

The desirable strength-weight ratio that was the 
basic reason for turning to titanium initially has 
been at least partially realized in the alloys now 
available. But the high-temperature properties ex- 
pected from a material with a melting point so high 
have not, and there have been other disapponit- 
ments. 

Experimental alloys show promise of better de- 
sign properties and intensive alloy investigations are 
continuing. Alloys that possess better stiffness, high- 
er hot strength, and weldability, among other prop- 
erties, can be expected. 

Finally, as to cost: Present base prices per pound 
run about $9 for billets, $12 for bars, and $15 for 
sheet. Although the complex nature of the process 
for producing titanium holds little hope that the 
price will ever be as low as that of the common 
structural materials, some producers have estimated 
that, with what is now known about production, 
the price of these products should be cut in half 
in the next few years if demand for mill products 
reaches a level of 10,000 to 20,000 tons. 
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Properties of titanium 


Titanium is a light metal. Although 60% heavier 
than aluminum, it is only 56% as heavy as alloy 
steel. Touched with a grinding wheel, it produces 
an intense white spark stream ending in brilliant 
white bursts—a ready identification. Another meth- 
od is to moisten and rub on glass, where it will 
leave a gray-white mark. 

Pure titanium is difficult to obtain and is used 
primarily in laboratory research. A soft, ductile 
metal, it has a yield strength of 15,000 psi, ultimate 
tensile strength of 80,000 psi, and elongation of 55%. 
The melting point is 3020 F. 

These properties are not likely to be encountered 
outside the laboratory, for titanium combines readi- 
ly with all chemically active gases at high tempera- 
tures, and in the molten state reacts with every 
known refractory material. 


COMMERCIALLY PURE TITANIUM 


Properties of commercially pure titanium vary 
somewhat, but all are considerably stronger and less 
ductile than pure titanium. Typical properties of 
available grades are shown in the table. In the re- 
mainder of this report the word titanium will al- 
ways refer to commercially pure titanium, as distin- 
guished from titanium alloys. 

Titanium does not respond to heat-treatment, 
but may be cold-worked to tensile strengths in 
excess of 120,000 psi, with yield strength of 100,000 
psi, and a drop in elongation to about 12%. 


TITANIUM ALLOYS 


Composition and properties of the alloys now 
available commercially are shown in the tables. 
Titanium is characterized by a close-packed hex- 
agonal crystal structure (like magnesium), but 
titanium alloys are unusual in possessing more than 
one crystal structure and it is important to learn 
te distinguish the types: 

Alpha alloys are those that have the same hex- 
agonal close-packed crystal structure in the room- 
temperature stable phase as does titanium, Above 
1615 F, the crystal structure of titanium changes to 
body-centered cubic (called beta). The addition of 
aluminum or tin will stabilize the alpha phase. 
Oxygen and nitrogen, though not true alloying 
elements, also stabilize the alpha phase. 

Alpha alloys can retain useful strength to about 
1200 F, and resist air contamination to about 2000 
F. They do not become brittle in response to heat- 
treatment, and are weldable. 

Beta alloys are those that have a body-centered 
cubic crystal structure at room temperature. This 
beta phase may be either unstable or stable. 

The unstable beta alloys can be quenched to 
give medium strength with high ductility. They can 
be heat-treated to higher strength after fabrication 
(with some loss in ductility). However, control of 
the composition is critical and exposure to tempera- 
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COMPOSITIONS OF TITANIUM ALLOYS 





3 Al, 5 Cr 
2.5 Fe, 2.5 V 
2 Al, 2 Fe 

8 Mn 

4 Mn, 4 Al 


MST 3A1-5Cr C, 
C, 
C, 
Cc, 
C, 
C,6Al,4V 
C, 
C, 
C, 
C, 
C, 
C, 


A 
MST 2.5Fe-2.5V_.1 
MST 2A1-2Fe B 
RC C-110M a 
RC C-130AM a 
RC C-120AV 2 
RC A-110AT 3 5 Al 2.5 Sn 
RS-110 Fr 3.5 Cr, 1.5 Fe 

2 7 Mn 

2 3 Mn, 1.5 Al 

2 7 Mn 

a 4 Mn, 4 Al 

.2 max C, 2.75 Cr, 5 Al, 1.25 Fe 
.07 max C, .30 max Fe, .30 max O, .02 
max W, .02-.04 Si, .10 max N, .02-.05 H 
.07 max C, 1.5-2.5 Fe, 1.5-2.5 Cr, 1.5-2.5 
Mo, .20 max O, .02 max W, .02-.04 Si, 
10 max N, .02-05 H 
07 max C, 1.2-1.8 Fe, 2.4-3.1 Cr, .35 
max O, .02 max W, .02-.04 Si, .10 max 
N, .02-.05 H 
.10 max C, .90-1.70 Fe, .8-2.0 Cr, 4-6 Al, 
.8-2.0 Mo, .20 max O, .02 max W, 
02-04 Si, .10 max N, .02-.05 H 


RS-110A 
RS-110BX 
RS-120 
RS-130 
RS-140X 
Ti-100A 


Ti-140A 


Ti-150A 


Ti-155AX 





tures above 350 F for prolonged periods may cause 
serious embrittlement. 

Stable beta alloys have excellent ductility and 
high strength to about 1000 F. They do not respond 
to heat-treatment. However, they are very sensitive 
to contamination during production and to air 
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TYPICAL ANNEALED PROPERTIES OF TITANIUM AND ITS ALLOYS 


AVAILABLE FORMS 


TENSILE, M PSI 

YIELD, M PSI 
ELONGATION, % IN 2 IN. 
FATIGUE, M PSI 
REDUCTION IN AREA, % 
HARDNESS 

FORGINGS 

SHEET 

PLATE 

BAR 





MST-III 





$/|8 
S 


MST-IV 





RC A-40 30 





RC A-55 25 





mM] mM) MO OM 


RC A-70 20 





RS-55 27 





RS-70, RS-70A 22 





mm) mo] | OO OO 


Ti-75A 20 min 





mM) me) OO OK OM 
ee 


MST 3A1-5Cr 13.5 





MST 2.5Fe-2.5V 12 





MST 2A1-2Fe 12 





RC C-110M 15 





RC C-130AM 18 





RC C-120AV 140 18 _ 





RC A-110AT 125 18 30-35 Ro 





RS-110 125 18 26-32 Re 





RS-110A 126 18 28-34 Ro 





RS-110BX 123 117 18 25-30 Ro 





RS-120 145 134 20 29-35 Ro 





RS-130 150 142 15 30-36 Re 





RS-140X 164 158 15 34-40 Ro 





Ti-100A 100min 90min 15min 30 max Ro 





Ti-140A 130-150 120-135 12min 30-34 Ro 





Ti-150A 140-165 120min 12min 311-364 Bhn 





ee ee 


Ti-155AX 155 140 12 300-370 Bhn 
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contamination above 1300 F. They have a relatively 
high requirement for strategic elements in alloying. 

Alpha-Beta alloys contain a mixture of the two 
phases at room temperature. They combine about 
double the strength of titanium with good ductility, 
and can be forged, rolled, and formed more easi- 
ly. They can be heat-treated with care and are 
easier to produce than the other types. However, 
they have poor weld ductility and a temperature 
ceiling of about 800 F. 

Most of the alloys now commercially available 
are of the alpha-beta type, but some alpha alloys 
are available, and further developments of each 
type can be expected for specialized applications. 

There is no standardization of alloy designations 
between producers yet. Rem-Cru has proposed a 
system of A (for alpha), B (for beta), and C (for 
combination alpha-beta), followed by the minimum 
room-temperature yield strength, and letters desig- 
nating major alloying elements. 


PROPERTIES 


Titanium falls between aluminum and steel in 
density, strength, modulus of elasticity, and service- 
ability at elevated temperatures. Thermal expan- 
sion of titanium is about 40% less than austenitic 
stainless, but increases in the alloys. 

Unnotched fatigue strength is good for both 
titanium and its alloys. Sharp notches result in 
fatigue strength much poorer than for steel, but 
round notches are not so serious. 


HIGH-TEMPERATURE PROPERTIES 


Titanium alloys have good properties, and the 
material is usually at its best in comparison with 
other metals, between 300 and 700 F. Above 800 F, 
the strength of the alpha-beta alloy drops off 
sharply. Alpha alloys can be used to higher tempera- 
tures, retaining useful strength to nearly 1200 F. 

Oxygen and nitrogen are absorbed irreversibly 
in the alpha-beta alloys in prolonged exposures 
above 800 F, and in short exposures above 1300 F. 
Alpha alloys will resist air contamination to 2000 F. 


CORROSION RESISTANCE 


Resistance to natural environments and most 
chemicals is unusually good, though in those cases 
where titanium is attacked the rate is usually severe. 
In marine tests, titanium ranks with platinum and 
Hastelloy C, the best previously known materials. 
It is subject to fouling by marine organisms, but 
their presence does not cause corrosion. 

In atmosphere, tough oxide and nitride coatings 
form at all service temperatures. 

Galvanically, titanium is near the noble end of 
the scale and galvanic couples behave like austenitic 
stainless steel. 

Titanium and its alloys are not recommended for 
use in fuming nitric acid. Several unexplained ex- 
plosions have been reported when stressed titanium 
and a titanium-manganese alloy were immersed in 
red fuming nitric acid for prolonged periods. 

At this stage it is best to test titanium under 
actual service conditions, as there have been cases 
in which it performed much better than anticipated 
from the available laboratory tests. 


FIRE PRECAUTIONS 


Fine turnings or particles from sawing opera- 
tions can be ignited. Ordinary extinguishing agents 
are not suitable (including water, foam, carbon 
tetra-chloride, dry chemical, and carbon dioxide ex- 
tinguishers). Fires can be extinguished by covering 
with approved dry-compound extinguishing powder 
or absolutely dry sand in the same manner as with 
magnesium fires. 

Coarse chips and pieces of titanium are extremely 
difficult to ignite. Fires have started in sheet 
titanium removed from descaling baths when the 
bath temperature was above the prescribed maxi- 
mum. 

Good housekeeping is advisable. Turnings and 
metal particles should be removed frequently and 
placed in covered metal containers. When about half 
full, the contents should be removed to an isolated 
location. 


Maehining titanium 


As with any new material, the first efforts to ma- 
chine titanium were fraught with difficulties. There 
have been many tales of early production runs in 
which the pile of finished parts was equalled or 
overshadowed by the piles of scrap and exhausted 
tools. With more experience the proper methods 
have begun to emerge—there are examples today 
in which titanium is machined on a routine pro- 
duction basis. 

Titanium chips curl away from the cutting edge 
of the tool at a sharp angle, producing severe stress 
concentrations and rapid temperature rise. Tool- 
chip interface temperatures up to 2000 F are pro- 
duced. 
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This intense heat occurs in a metal that is a 
poor conductor of heat and shows a tendency to 
dissolve everything in contact with it at these 
temperatures. 

Minute particles of titanium weld to the tool, 
dulling the edge and resulting in more pressure, 
which in turn causes more heat. Control of the 
heat at the cutting edge is necessary and can be 
accomplished by: 

1. Adequate coolant 

2. Slow speeds 

3. Sharp tools 

4. Proper angles 

The hexagonal close-packed crystal structure of 
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SUGGESTED SPEEDS AND FEEDS 
FOR TURNING TITANIUM 





CARBIDE HSS CAST ALLOY 





Commercially pure titanium 
Cutting speed, sfpm 300-320 150-170 170-200 
Feed, ipr 0.008-0.015 0.004-0.007 0.005-0.010 
Titanium Alloy 
Cutting speed, sfpm 
Feed, ipr 


120-160 30-60 50-80 
0.008-0.015 0.004-0.007 0.005-0.010 





SUGGESTED TOOL ANGLES FOR TITANIUM 





CARBIDE HSS CAST ALLOY 





Back rake,° 0 +5 +5 
Side rake,° 6 5-15 
Side cutting edge, angle, 6 5-15 
End cutting edge angle,° 6 5 5 
Relief,° 6 5 5 
Nose radius, in. 0.040 0.010 0.005-0.010 





alpha titanium affords a limited number of slip or 
shear planes. When machining the OD of a bar with 
a normal orientation, the slip planes vary every 90° 
of work rotation. This results in changes in chip 
thickness and tends to develop pulsating pressures 
leading to chatter. To combat these conditions, rigid, 
well-supported tools and work are essential. 

In all discussion of machining titanium it is es- 
sential to distinguish between commercially pure 
titanium and alloy titanium, and often necessary to 
distinguish between different grades of each. Even 
lot-to-lot variations of a particular grade of tita- 
nium or titanium alloy may cause substantial 
changes in machining action. This condition makes 
accurate evaluation of various proposals difficult. 

Carbon content should be below 0.2% for satis- 
factory machinability. Even below this level, varia- 
tion in carbon content will produce significant dif- 
ferences in machinability. Recognition of this has 
led to reduction of carbon in titanium. 

Machining is more difficult when the hardness 
goes above 37 or 38 R.. If the work is too soft, say 
about 30 R,, there is excessive buildup on light 
finishing cuts, although roughing is not difficult. 

Scale on the surface may contain titanium car- 
bides, nitrates, and oxides and has an extremely 
abrasive effect on cutting tools. Before machining 
forgings, or other work with scale, it is advisable 
to blast with sand, grit, or shot, then pickle. 

One suggested pickle is 20 to 30 min in a mixture 
of 10% hydrofiuric acid, 5% nitric acid, and 85% 
water. Another is 10 to 15 min in sodium-hydride 
solution. For a more complete discussion of pickling 
procedures and the danger of hydrogen embrittle- 
ment, see the section on cleaning. 


TOOL MATERIALS 


Carbide tools have the red hardness necessary but 
tend to chip and spall. In operations such as milling, 
the chips may weld to the tool causing tip damage 
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when the chip is knocked off as the tool next enters 
the cut. 

Straight tungsten-carbide grades such as Carboloy 
883, Firthite HA, Kennametal K6, and numerous 
similar types, give the best results. 

Cast-alloy tools such as Stellite or Rexalloy re- 
quire slower speeds and lighter feeds than carbide, 
but are less vulnerable to edge damage. 

High-speed steel tools will prove the most eco- 
nomical for some operations, and may be the only 
satisfactory tools in some cases, Slow speeds are 
required, but edge damage is at a minimum. 

Grades containing cobalt and high vanadium, 
such as SAE types T5 and T8, are usually best. 


TURNING 


Except for the need for relatively low cutting 
speeds, titanium and its alloys can be turned with 
little difficulty. If scale is present, roughing cuts 
should be made with a depth of cut about 3/16 in. 
to get below the scale. Under such conditions, 
such low speeds as 30 sfpm with feeds of 0.015 in. 
are advisable. Depth of cut in finishing operations 
should be 0.002 to 0.010 in. 

Suggested tool angles, speeds, and feeds are 
shown in the tables for normal turning conditions. 
Rigidity of the setup is important and live centers 
are advisable to avoid seizure. 

Turning can be done dry, but more satisfactory 
results are likely with a cutting fluid. Maximum 
cooling power is the most important criterion. Wa- 
ter-base soluble oils, COs, and a solution of 5% 
sodium nitrite in water have been used with 
good results. A soap-base material, such as Socony 
PB-940, mixed with water in a 1 to 20 ratio is used 
in a number of plants. 

Surface finish is good. Maintaining sharp tools is 
particularly important in turning because a nick or 
flank wearland will promote galling and seizing 
of chips. This increases temperature and leads to 
rapid tool failure. 


MILLING 


Milling titanium is more difficult than turning, 
because the cutter mills only part of each revolu- 
tion. When the cutting edge is not in contact with 
the work, the chip remains tightly welded to the 
edge and is knocked off at the start of the next cut. 
The edge of the tool chips away and fails rapidly. 

Climb milling will minimize this difficulty. In slab 
or peripheral milling, the feed should be in the same 
direction as the cutter teeth. In face milling, the 
teeth should emerge from the cut on a line parallel 
with the direction of feed. 

Caution is required in climb milling. If there is 
any lost motion in the feed mechanism of the table, 
the work will be pulled into the cutter, damaging 
the cutter or work. 

Recent experience indicates that carbide or cast- 
alloy cutters are preferable to HSS, unless the latter 
can be resharpened and repaired readily. 

Suggested tool angles, speeds, and feeds are given 
in tables. Note the unusual size of the relief angle. 
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This angle is probably the most critical. Less than 10° 
will lead to smearing along the flank, while more 
than 15° will cause chipping of the cutting edge. 
Rake angles do not appear to be critical. A corner 
angle of 30 to 60° or a large nose radius will give 
a thinner chip for a given feed and minimize chip- 
ping. The longer cutting edge for a given depth of 
cut will distribute the force and help dissipate heat. 
Water-base cutting fluids are satisfactory. 


ROUTING 


Titanium cannot be routed by conventional meth- 
eds for aluminum. A %-in. dia, two-flute router 
will cut stacked alloy sheets up to about % in. at 
1500 to 2500 rpm with a 5 to 10 ipm table feed. 

A rigid setup including spindle, cutter, and work 
is essential. Relief angles on the cutter should be 
generous. Mist cooling has proved helpful. 


DRILLING 


Ordinary high-speed drills are satisfactory if the 
unsupported length of drill is kept at a minimum. 
Chip removal is a problem, especially as the drill 
dulls. 

With a sharp drill the chips usually curl. As the 
drill wears, the chips become straighter and thicker 
and begin to crowd the flutes. 

Failures occur not only because of wear on the 
lip of the drill but also because of galling or smear- 
ing of titanium on the margin. In resharpening, be 
sure to check the condition of the margin of the 
drill. 

For deep holes, it is advisable to remove the drill 
occasionally to clear the hole and flutes of chips. 
(Deep holes in titanium are generally considered 
anything over five diameters in depth.) 

Surface speeds for drilling should be 50 to 60 
sfpm for titanium, and 30 to 50 sfpm for titanium 
alloy. Feeds are 0.005 to 0.009 ipr for drills of % to 
% in. dia, and 0.002 to 0.005 ipr for smaller drills. 

Point angles should be 90° for drills about %- 
in. dia, and 140° for drills %-in. dia or less. In 
a particular setup it may be advisable to try drills 
of 90, 118, and 140°. The optimum point angle 
is influenced by the helix of the drill. Helix angles 
generally should be 28 to 35°. Lip relief should be 
10 to 12°. 

A chemically active cutting fluid, such as the 
sulferized oils, is important, especially on small 
drills. 

Rigid setups are essential; therefore, use a jig 
and use the shortest possible drill that will permit 
chips to clear the flutes. 


DRY DRILLING 


A radically different drill for titanium sheet de- 
veloped by Republic Aviation has given good re- 
sults in portable drills, averaging 200 good holes 
per drill. With this drill, dry drilling up to depths 
of two diameters has been found practical. 

The drawing shows the drill design and setup 
for grinding. The drill is short, either straight- or 
spiral-flute, with a heavy web. Point angle is at 
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least 150° with no body clearance. There is no chisel 
point. Slow drilling speed is essential. 


TAPPING 


Chip removal problems make tapping one of the 
more difficult machining operations. This can be 
simplified in through holes with a gun-type tap 
that pushes the chips ahead of the tap. 

The standard 75% thread is difficult to attain. 
If a larger tap drill, one that will result in a 65% 
thread, is permissible, there is less chance of smear- 
ing on the tap and a better fit is likely to result. 

This smear of titanium on the tap is likely to 
lead to freezing or binding. An active cutting oil, 
such as a sulferized and chlorinated oil, is helpful. 

For minimum deflection, two-fluted taps are rec- 
ommended in sizes under %-20, and three-fluted 
taps in larger sizes. Relieving the land or remov- 
ing every other tooth on the tap will minimize 
clogging. 

Cutting speed should be 40 to 50 sfpm for 
titanium, and 20 to 30 sfpm for the alloy grades. 
If a tap should break in the hole and cannot be 
removed mechanically, it can be dissolved in a 
boiling solution of ferric ammonium sulfate with- 
out damaging the titanium. 


REAMING 


Conventional straight- or spiral-fluted reamers 
with carbide tips are satisfactory. The spiral-fluted 
reamer will produce a better finish. Speeds of 40 
to 200 sfpm and feeds of 0.005 to 0.008 in. are satis- 
factory. Feeds should be increased for larger holes, 
but too high a feed will reduce the concentricity 
obtained. 


TREPANNING 


Because of the cost of titanium and the generally 
slow cutting rates required, trepanning can be of 


SUGGESTED SPEEDS AND FEEDS 
FOR MILLING TITANIUM 





CARBIDE CAST ALLOY 





Commercially pure titanium 
Milling speed, sfpm 
Feed, ipt 

Titanium Alloy 
Milling speed, sfpm 80-120 80-100 
Feed, ipt 0.004-0.008 0.004-0.008 


160-180 
0.004-0.008 


120-140 
0.004-0.008 





SUGGESTED TOOL ANGLES 
FOR FACE MILLING TITANIUM 


CARBIDE 





CAST ALLOY 


Axial rake,° 0 0 
Radial rake,° -10 0 
Corner angle,° 60 30 
End cutting-edge angle,° 6 6 
Relief,° 12 12 
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View | View 2 
Poth of 3.0-in-dia 
milling cutter 
Drill dia = 0.500 in. 
NOTES 
1. To determine web thickness, multiply drill diameter by 0.364 
(straight-flute drill only.) 


2. Sufficient stock to be left for cutting-edge grind. 
3. All surfaces in contact with work to be black-owide finished. 


real saving in large, deep holes. A satisfactory meth- 
od has been developed at Watertown Arsenal 

The trepanning cutter is a HSS planer tool ground 
to the three-point design (AM—Jan 4, ’54, p99) that 
produces small, broken-up chips, easy to flush out. 
The trepanning head must be fitted with rollers 
instead of the conventional wear plates. Cutting oil 
is supplied (through a high-pressure tube) to a 
groove cut in the face of the cutter that directs the 
oil along the cutting edges of the tool. Clearance 
is provided on the outside of the head for return 
of oil and chips and the need for an oil seal is 
eliminated. 

Oil must also be supplied to the rollers and to a 
jet at the opposite side of the clearance space di- 
rected against the bottom of the hole (preventing 
chips from working in ahead of the trepanning 
head). 

With a 1/16-in. ID tube, and oil supplied at 2500 
psi, cuts can be made at about 60 sfpm and 0.006 ipr. 


SAWING 


Circular saws with inserted teeth seem to be the 
most satisfactory cutoff method for titanium. Rigid 
setup and steady, positive feed are essential. If the 
saw is permitted to ride on the work, the teeth dull 
rapidly. 

A star-wheel chip remover to remove chips that 
adhere to the teeth is essential. With sulfurized cut- 
ting oils, a 5° positive rake and 0.017 in. between 
high and low teeth, cutting speeds are about 19 
sfpm. 

Hacksawing is successful with coarse-pitched HSS 
blades, 4 to 6 tpi, and high blade tension. Titanium 
alloy can be cut at speeds of 60 to 70 spm and feeds 
of 0.012 ips. Best results are obtained with a heavy 
flow of cutting oil with sulfur and chlorine addi- 
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tives. The saw must be in excellent condition and 
equipped with positive feed. 

Wet-abrasive cutting is used increasingly. Oscil- 
lating abrasive wheels are satisfactory on bars to 
3-in. dia. Larger bars are better cut by rotating the 
bar as it is cut. 

Rem-Cru cuts large alloy sections with an Al- 
lison C60-N-RW3 wheel, 5/32x26 in., at a spindle 
speed of 1000 rpm and a generous supply of water 
and Campbelline soluble oil mixed 50:1. Cutting 
rate is 5 to 6 sq in. of cross-section per min with 
1.2 sq in. of titanium cut per sq in. of wheel wear. 

Another wheel developed for alloy titanium that 
works well is the Norton 37C60-POR-30. Titanium 
Metals Corp reports successful use of this wheel 
with Socony PB-940 coolant. 

If there is any danger of localized overheating 
that might lead to thermal-stress cracking, the 
work should be stress relieved immediately after 
abrasive cutting. 


GRINDING 


Early experience in grinding titanium was un- 
satisfactory. Wheels wore extremely fast; changing 
to a harder wheel was no help—it caused burning 
of the work and did not reduce wheel wear. Wheel 
loading and poor finish were common. 

Several developments in the last few years have 
completely changed this picture, and today the 
grinding of titanium and its alloys is not difficult 
provided the proper wheels, coolants, and cutting 
conditions are employed. 

The two most critical factors appear to be grind- 
ing fluid and speed. Different tests have come up 
with somewhat different results as to what is the 
best fluid. Thus it may be best to try more than one 
for a particular alloy and operation. 
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Recent tests indicate a preference for nitrite- 
amine rust inhibitors. Suggested brands that are 
among the best are International Chemical’s com- 
pound No. 47LS, Socony’s rust inhibitor A, Produc- 
tion Specialties’, Rustlick GT, and White & Bagley’s 
Economy Liquid No. 1500. Concentrations are % to 
1%. Excellent results are reported for a fluid devel- 
oped for titanium grinding by Cincinnati Milling— 
Cimcool Titan. 

Straight grinding oils have shown up best in some 
tests but present a serious fire hazard when the 
wheel is running at conventional speeds. With wheel 
speeds below 2500 sfpm, the hazard should be no 
greater than with steels ground at conventional 
speeds. Among the oils found most suitable are 
Houghton’s Cutmax 206, Stuart’s Excelene S-320, 
Van Straaten’s Vantrol No. 5363-A, and White & 
Bagley’s Economy Cutting Oil No. 2148. 

Water-base grinding fluids seem generally a little 
less effective than the other types, though there is 
some contradictory evidence. Best results are ob- 
tained at 10% concentration, much higher than nor- 
mally recommended. Those suggested as the result 
of tests include Houghton’s Hocut, International 
Chemical’s Compounds No. 152R with No. 52, Pro- 
duction Specialties’, Rust-Lick L-B-25, Socony’s PD 
940B, Sunoco Emulsifying Grinding Oil B, and Van 
Straaten’s Vantrol No. 630. 

Grinding speed is extremely critical. For a given 
cutting oil in grinding a given alloy there will be a 
speed at which the best grinding ratio (least wheel 
wear) will be obtained. This efficiency will drop off 
rapidly in either direction from the critical speed. 

For surface grinding, the best speed is likely to 
be as low as 1500 sfpm with table feeds of 400 to 
500 ipm, downfeed of 0.001 in. per pass and 0.05 
in. crossfeed. 

Alumina vitrified wheels of types similar to Car- 
borundum’s C3A203-N-B5, A303-0-B5, or DA46- 
K9-V20, or Norton’s 32A60-M8VBE or 32A80- 
K8VBE are satisfactory. 

For internal grinding, recommendations are sim- 
ilar, with wheel speeds below 1800 sfpm, work 
speeds of 40 sfpm, and feeds of 0.002 in. Wheels 
should be of types such as 32A46-J8VBE or 32A60- 
M8VBE. 

Much higher speeds in both external and internal 
grinding have been reported in some instances with 
Cimcool Titan. These tests showed a remarkably 
high grinding ratio with speeds of 3850 sfpm for 
external grinding and 4000 sfpm for internal grind- 
ing (AM—Jun 21, ’54, p124). 


BELT GRINDING 


Belt grinding, if done wet, is satisfactory on the 
alloys and may become the favored way of finishing 
complex aircraft parts. Silicon-carbide belts with an 
intermediate (80) grit have given the best results. 

A belt speed of 1500 fpm and a pressure of 100 
psi are suggested. Choice of coolant is most im- 
portant, as with all grinding operations. In one test 
of five coolants, Houghton’s Cut-Max 206 gave the 
best results. 
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Heat treatment 


Titanium does not respond to heat treatment, but 
a stress relief or annealing operation is often desir- 
able. The alloys do respond to heat treatment but 
the procedures are not yet firmly established and 
are not generally attempted in commercial opera- 
tions. 

Both titanium and its alloys respond readily to 
cold work and reach appreciably higher strength 
levels. These effects can be removed by a stress 
relieving or annealing, if desired, with stress re- 
lieving usually preferred. 

Stress-relief operations are usually performed 
at 700 to 1050 F. A full anneal requires a tempera- 
ture of about 1200 F. Time at temperature for tita- 
nium is about 30 min per inch of thickness. Times 
are likely to be longer for the alloys, and vary 
with the composition and the structure at the start 
of the anneal. 

Alloys are supplied stabilized annealed. If anneal- 
ing is required during or after fabrication, be sure 
to cool slowly, otherwise subsequent applications 
of temperatures around 700 F may cause brittle- 
ness. 

Annealing in air will produce a tight scale that 
is extremely difficult to remove. Annealing in argon 
will produce a lighter scale that can be removed by 
pickling. 

Until the phenomena associated with quenching 
and aging have been more fully explored, it is un- 
wise to attempt heat treatment without consultation 
with the producer of the material about the specific 
compositions and conditions involved. 
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Forging titanium 


A major part of the titanium production has been 
in the form of forgings and there has been more 
experience with forging than with many other oper- 
ations. 

About 30% more power is required to produce a 
given amount of metal flow in titanium than in steel. 
Small, thin forgings may require as much as 60% 
more power than for equivalent steel forgings. 

In general, forging can follow conventional prac- 
tice. Die cavities will not fill as readily as with 
aluminum or steel, thus more generous radii and 
fillets are required. Intricate closed-die forgings will 
probably require more die stages than they would 
in steel. 

Interior cavities in the metal appear to forge- 
weld, rather than merely flatten, and leave no trace. 
Minor surface cracks show no tendency to propagate 
in forging. However, the oxide film that forms in 
heating causes an increased tendency to form laps. 

Shrinkage allowance should be 0.100 in. per foot, 
compared with the 0.187 required in dies for forging 
steel. Die surfaces must be highly polished to facili- 
tate metal flow. 


HEATING PRACTICE 


Gas-fired muffle or electric furnaces seem to have 
been most satisfactory. Flame must not impinge 
directly on the titanium. The furnace hearth should 
be kept free of loose scale and a sheet of stainless 
steel or nickel on the hearth may be necessary to 
prevent a reaction between the titanium and the 
ceramic hearth. 

Scaling is a serious problem in heating titanium 
and there is as yet no general agreement on how to 
minimize it, but the majority seems to lean toward 
a neutral or slightly reducing atmosphere. The 


atmosphere must be dry—any water vapor or steam 
will lead to hydrogen embrittlement. 

Titanium in large sections (more than 6 in. thick) 
should be preheated at 1400 F to minimize time in 
the high-temperature furnace. It should be brought 
into the forging range, 1600 to 1750 F, at a rate of 
15 min per inch of section. The starting temperature 
should be so selected that forging will be finished at 
about 1450 F. 

The alpha alloy, A-110AT, can be heated to a 
higher temperature than the other alloys. Rem-Cru 
advises starting forging between 1600 and 1900 F, 
though some authorities suggest going as high as 
2000 or 2100 F. Finish forging should be between 
1400 and 1600 F. 

Alpha-beta alloys develop a coarse-grained struc- 
ture when heated above 1650 F and are subject to 
sharp drops in ductility and impact strength unless 
this structure is broken up by working. Avoid hold- 
ing at temperature longer than necessary. Best prac- 
tice is to soak at 1200 F, then heat into the forging 
range of 1600 to 1850 F. 

For the alloy with 5% aluminum, it is best to heat 
to 1850 F, and finish forging between 1600 and 1500 
F. The other alloys should generally be heated to 
1750 F for sections over 8 in, and to 1650 F for small- 
er sections, finishing between 1500 and 1400 F in 
either case. Give the titanium as much work as pos- 
sible in the lower part of the forging range. Finish- 
ing at too high a temperature will seriously impair 
the properties of the forging. 

As the same time, reheating should be avoided 
whenever possible, and it is usually better to in- 
crease the initial temperature—perhaps as much as 
100 F, than it is to reheat. When reheating must be 
resorted to, and little reduction will be possible to 





TEST PROPERTIES OF FORGED TI-150A BAR 


TENSILE Elongation Reduction 
M psi in 2 in. in area 
% 


% 





10% reduction from 1500 F, 1200 F 1 hr AC 157.0 22 38 
1200 F 24 hr AC 151.8 15 17 
1200 F 1 hr AC 159.0 11 15 
1200 F 24 hr AC 159.2 9 

1200 F 1 hr AC 166.2 

1200 F 24 hr AC 158.5 

1200 F 1 hr AC 163.0 

1200 F 24 hr AC 151.7 

1200 F 1 hr AC 166.0 

1200 F 24 hr AC 155.5 

1200 F i hr AC 168.0 

1200 F 24 hr AC 165.5 


1650 F, 


1800 F, 


50% reduction from 1500 F, 


1650 F, 


1800 F, 
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refine the grain, the reheat temperature should be 
held below 1650 F. 

An indication of the effects of forging and subse- 
quent heating on Ti-150A bar is shown in the table. 
Air cooling followed all heating. 

Forging should be followed by annealing at a tem- 
perature of 1200 to 1300 F and air cooling. When 
intermediate grinding is necessary to remove cracks, 
seams, laps, or other surface defects, it is best to 


grind with the metal at about 900 F. If grinding must 
be done when the work is cold, follow immediately 
with a stress-relief treatment, to avoid later devel- 
opment of cracks. 


SWAGING 


Titanium bars have been swaged successfully 
when heated to 400 to 500 F. Cold swaging has 
caused cracking. 


Bending and torming (titanium 


Titanium reacts like magnesium in 
bending and forming operations. 
Best results are obtained by slow 
working and nearly all titanium 
forming must be done at elevated 
temperatures. Like magnesium, ti- 


stretch forming, where there is 
limited contact between work and 
die at the start of the operation, it 
is necessary to pull very slowly to 
permit the die to reheat the work 
just ahead of the contact point. Re- 


sistance heating is likely to be best 
in such cases. 

Rohr Aircraft has enclosed the 
working area of a press at the exit 
end of a conveyor furnace in 
which sheet is heated. Shielded arm 


tanium has better formability at 
elevated temperatures than most 
other metals do at room tempera- 
ture. Titanium is formed at 400 to 
700 F, while the alloys require 800 
to 1000 F. 

Not only is cold forming unde- 
sirable because of the close-packed 
hexagonal crystal structure, but 


COLD-WORKING CHARACTERISTICS OF 
COMMERCIALLY-PURE TITANIUM. TYPE Ti-75A 





aircraft companies have reported 
difficulty in getting consistent parts 
from cold forming because of vari- 
ations in springback. Hot forming 
minimizes this difficulty. 


HEATING STOCK 


Stock can be heated in furnaces 
or by resistance heating. Furnace 
heating is simpler and more popu- 
lar but must be set up for a rapid 
operational sequence from furnace 
to forming operation. Unless this 
is done, especially with sheet, the 
stock will cool too rapidly. 

Resistance heating will eliminate 
this difficulty but is limited to 
blanks of uniform cross section and 
requires clamps that can be quickly 
attached and detached. 
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HEATING DIES 


Problems caused by rapid stock 
cooling can be largely eliminated 
by also heating the dies and some 
prefer this method. Where high 
rates of heat input are required in 
large dies, a liquid medium for 
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heat transfer is preferred. For 
lower input rates or more even 
temperature distribution, electric- 
cartridge heaters are chosen. In 
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EFFECT OF HEAT in form- 4 
ing titanium. Upper part 

was formed in a drop 
hammer with work and 

die both heated. Cracked 

part below was formed 

cold in the same die 


openings permit the operator to reach through the 
transparent enclosure and manipulate work into and 
out of the dies with tongs. The enclosed area picks 
up enough heat from the furnace to retard cooling 
of thin sheet. 

Yield strength of titanium is so close to ultimate 
strength that work must be done in a narrow range. 
Lack of uniformity of material makes it advisable 
to sample each sheet with either tensile and yield 
or bend ductility tests to determine machine settings. 

Handwork on parts is generally not possible. At- 
tempts to compress a wrinkle out of a flange usually 
result in making it larger, though it is sometimes 
possible to shift a wrinkle past the trim line. 


BLANKING AND SHEARING 


Greater force is required for blanking than with 
stainless steel and die life is less, but satisfactory 
results can be obtained. Do not attempt to punch 
holes smaller than one thickness in diameter. 

Any shear or nibbler will cut sheets below 0.08 in. 
thick. Heavier material should be cut in a square 
shear, punch press, or with a saw. 


BRAKE FORMING 


Press brakes are used to form parts as well as to 
make bend ductility tests of as-received stock. When 
working near the minimum bend radius, it is better 
to form the part with the bend axis perpendicular 
to the rolling direction of the material. 

Ryan Aeronautical reports that polishing of the 
edges of sheet before forming (as suggested by some 
plants) is not necessary. If an edge is notched, it 
should be corrected before use. 

Allow for the unusual springback of titanium 
(about double that of stainless steel) in cold forming. 
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PUNCH-PRESS FORMING 


Blanks should be profiled before forming. The 
combination of profiling and lubricating with col- 
loidal graphite may permit cold forming. As with 
all titanium, relatively slow press speeds are de- 
sirable. 


RUBBER-PAD FORMING 


Electric heaters in the form blocks may be desir- 
able. If so, temperature should be limited to about 
650 F, and the large rubber pads protected with a 
synthetic-rubber shim pad. Glass cloth between ti- 
tanium and rubber will prolong life. 

Hydropress forming can be done cold by working 
in stages and lubricating the part with a talc-base 
lubricant between operations. In severe forming, 
the semi-formed part will have to be annealed be- 
fore the final operation. 

Best results in the Hydropress are usually ob- 
tained when both form blocks and parts are heated. 
Unit pressures to 8700 psi or higher may be de- 
sirable. 


DROP-HAMMER FORMING 


For production runs, best results are obtained 
with steel dies or hard-faced Kirksite. Either 
trapped rubber or a lead punch jacketed in steel is 
satisfactory, the former usually only for small 
flanged parts. 

With the lead punch, a sheet of high-temperature 
forming rubber should be placed over the blank 
in the early stages to prevent fracture of the tita- 
nium. 

Dies can be maintained at 300 to 400 F with the 
work heated to 800 F. 
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DIE LUBRICATION 


Usually no lubrication is required in rubber form- 
ing, unless a dry talc-base lubricant is required. 
Seizing and galling are common in metal dies unless 
adequate lubrication is applied. 

Most of the experience indicates that petroleum- 
base lubricants aré not satisfactory, though Ryan 
uses SAE 250 oil on punch and die between each 
blow in drop-hammer forming. 

Molybdenum disulfide and phosphate coatings are 
reported as giving good results, but satisfactory 
methods of removing the former have not been de- 
veloped. Rohr reports that they have found Warren’s 
Plastilube to be satisfactory. 


STRETCH FORMING 


There is a big advantage to stretch forming be- 
cause it eliminates the need for matched dies and 


Casting titanium 


No widespread use of titanium castings has been 
made, though there are several research projects 
working on the problem. Wisconsin Centrifugal 
Foundry has made small castings in a special ma- 
chine. 

The casting machine is enclosed in an air-tight 
jacket with the titanium in an upper section sep- 
arated from the mold by a molybdenum plate. 
Titanium is melted by manual manipulation of a 
tungsten electrode through the top of the jacket. 
When the pool of molten titanium has been built up, 
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RUBBER FORMING of ti- 
tanium at Rohr Aircraft 
with form blocks heated 
electrically by cartridge 
heaters inserted in the 
form block 


avoids compression wrinkles. It is the best method 
to make double-curved parts and is often applied to 
curved angles and channels that have first been 
bent on a brake. 

After bending, titanium should be annealed before 
stretch forming. Edges must be free of notches to 
avoid failure. 


DIMPLING 


Sheet up to 0.065 in. thick of both titanium and 
the alloys can be dimpled in ram-coin dimpling ma- 
chines with dies heated to 750 F. In addition to the 
normal time delay, a dwell time of 2 sec is desirable 
tou heat the sheet. Fine cracks may form in an irreg- 
ular pattern around the circumference, so close in- 
spection of dimples is essential. 

If the titanium sheet is not heated to at least 600 F 
by the dies, inconsistencies in the stock may cause 
varying results. 


a hole is burned in the molybdenum plate to let the 
titanium run through into a graphite mold in the 
lower section. 

Carbon contamination can be excessive from 
graphite crucibles and molds and would result in 
poor ductility and welding characteristics as well 
as a virtually unmachinable casting. 

Powder metallurgy techniques hold more promise 
than casting for titanium. Brush Laboratories is 
producing shapes in titanium alloy by powder 
methods. 
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Welding and brazing titanium 


Resistance welding and inert - gas- shielded arc 
welding are at present the only suitable methods 
of welding titanium and its alloys. Titanium and 
the alpha alloys can be welded with nearly the 
same strength and ductility in the weld zone as in 
the parent metal. 

When alpha-beta alloys contain less than 3% of 
beta-stabilizing elements, they usually can be 
welded satisfactorily by these methods. Alloys with 
more than 3% beta-stabilizing elements are gen- 
erally limited to flash-butt welding. 

Welds of titanium to other metals are not ad- 
visable. 


INERT-GAS WELDING 


Air must be prevented from reaching the weld 
zone if contamination by oxygen, nitrogen and hy- 
drogen is to be avoided. This can best be done with 
the inert-gas-shielded tungsten-arc method, with 
either argon or helium as the inert gas. 

Protect the underside of the metal from the air. 
For butt welds in thin sheet, a copper backing plate 
will accomplish this, provided both it and the work 
are flat and tightly clamped together (this will often 
aid in proper fit-up). For heavier material, a back- 
ing of inert gas is preferable. 

A follow-up stream of the inert gas is necessary 
to protect the hot metal from contamination by air 
until the weld bead has dropped below 1400 F. 

Sound welds have been made with tungsten elec- 
trodes (carbon should be avoided) with or without 
filler rod. Power is de straight polarity. The arc is 
erratic with ac, and reverse-polarity dc will melt 
the tungsten. 

For automatic welds, shear cuts must be straight 
and smooth. Best results have been reported with a 
gap less than 0.001 in. in 0.016-in. sheet, and less 
than 0.003 in. in 0.040-in. material. Excessive gaps 
lead to burn through in light material and a concave 
bead in heavy material. 

Typical weld data are given in the table. Speeds 
of 12 to 25 imp are suggested as a starting point. 
Too slow a speed will cause an excessively wide 
bead; too fast a speed, inadequate strength. At a 
given material thickness, welding speed has more 


TYPICAL DATA FOR INERT-ARC BUTT WELDS 





GAGE SPEED, HEAT, GAS GAS 
COMBINATIONS IPM AMP BACK-UP, FOLLOW-UP, 
IN. CFH CFH 





0.016 - 0.016 20 18 
0.025 - 0.025 20 32 
0.040 - 0.040 20 50 
0.063 - 0.063 20 90 
0.080 - 0.080 20 
0.125 - 0.125 20 
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effect on penetration than the amperage settings. 
Before any welding operation, it will be safest to 
make test runs to determine optimum speed and 
amperage. 

Low surface tension of molten titanium makes it 
desirable to weld titanium in the horizontal plane 
if at all possible. It also means that more skill is 
required of the operator than with most other metals. 

If filler rod is used, be sure to provide shielding 
gas around it. 

One solution to the shielding problem developed 
at ITE Circuit Breaker was to construct a mild-steel 
chamber on the table of a welding positioner. The 
chamber is kept filled with inert gas and the opera- 
tor manipulates work and tungsten arc from outside 
the chamber through shoulder-length rubber gloves 
sealed to the wall of the chamber. Work is viewed 
through windows made of ultra-violet absorbing 
acrylic sheet plastic. A double-seal gas lock is pro- 
vided so small tools and parts can be inserted or 
removed without breaking the seal. 

Maximum accessibility and easy viewing should 
be considered in planning of fixturing. If copper 
chill bars can be included they will restrict the heat- 
affected zone and decrease the time at elevated tem- 
peratures. Because the tungsten electrode does not 
require local shielding, long electrodes or special 
shapes are possible to improve accessibility. 


SPOT AND SEAM WELDING 


Resistance welds, because of the short welding 
time and the close proximity of the faying surfaces, 
can be made without resorting to inert atmospheres. 
They should be chosen in preference to fusion weld- 
ing whenever possible. 

Clean, as-rolled surfaces can be welded without 
further cleaning. In practice it may be necessary 
to clean with carbon tetrachloride, fine emery cloth, 
or an acid etch, depending on surface condition. 

A wide variety of recommended procedures have 
been suggested, all reported to have produced good 
results. This is explained partly by variation in 
titaniunm from lot-to-lot and manufacturer-to- 
manufacturer, and partly by the fact that a variety 
of standard equipment and procedures will produce 
satisfactory results. 

In general, Class II and III (RWMA) electrodes 
seem to be preferred with a high pressure and a 
short weld time to produce a fine micro-structure 
in the weld. One set of suggested conditions is shown 
in the table. 

Seam welds are readily formed. Both heat and 
pressure should be held to the minimum that will 
produce good results to avoid excessive indentation 
and expulsion. Speeds should be 15 to 20 ipm. 


FLASH-BUTT WELDING 


Flash welding of Ti-150A is done on a production 
basis. Good results have also been obtained with 
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PHYSICAL PROPERTIES OF BRAZED JOINTS 





SPECIMEN BONDING TIME AT TEMP, 
NO. AGENT MIN 


ELONGATION, FAILING 
IN. LOAD, LB 


ULTIMATE 
SHEAR, PSI 





Silver 4 
Silver 3 
Silver 

Silver 

“BT” 

ms oe 1 

“a5 1 

“a 0.833 
EF45 1 
EF45 0.75 


0.0084 8175 21 800 
0.0084 8300 22,133 
0.0076 8500 22,666 
0.0064 9040 24,106 
0.0084 7605 20,266 
0.0052 9275 24,733 
0.0042 7050 18,800 
0.0040 7300 19,466 
0.0034 6250 16,666 
0.0040 7675 20,466 





Note: “BT” alloy is a silver-copper eutectic, EF ig Easy Flo No. 45 


titanium and with other alloys. The operation must 
be performed quickly. 

When welding 5/16-in. rounds, about 3/32 in. of 
titanium was pushed up and 25/64 in. burned off 
with an upset force of 6000 Ib. Tensile strengths of 
the parent metal, of flash-welded samples, and flash- 
welded and annealed for 1 hr at 1300 F samples, all 
fell in the range of 147,500 to 154,800 psi. Yield 
strengths were in the range 132,600 to 137,700 psi. 
Elongation of welded samples was off about 8% to 
14 to 18%. Heat treatment produced little improve- 
ment in physical properties. 


BRAZING 


Limited attempts at brazing have been satisfactory 
when the operation is handled in an inert atmos- 
phere. Torch brazing is possible with a special flux, 
but ductilities are low. 

Induction brazing has been employed at North 
American Aviation with good results. The brazing 
fixture is housed in a glass bell jar to contain the 
inert gas. 

Hard, brittle joints were encountered with braz- 
ing alloys containing copper, tin, cadmium, and 
zine. Pure silver gave excellent results, producing 
negligible alloying effect on titanium and joint 
strength superior to silver alloys. 

As time at temperature decreases, strength in- 
creases for pure silver joints. Titanium can be brazed 
to most steels and non-ferrous metals by this method, 
though the low thermal expansion of titanium may 
cause problems in joint design and fixturing. The 
joint clearance should not grow larger than 0.0015 
to 0.0005 in. with preplaced filler metal. 

Joints should ‘be designed so the clearance will 
increase rather than decrease during the operation, 
putting the braze in compression during solidifica- 
tion. Too large a gap will cause splitting. 

For good joints between titanium and austenitic 
stainless, it is advisable to first plate the stainless 
with nickel, copper, cobalt, or iron, or to pre-tin the 
joint surfaces. This will help prevent formation of 
chromic oxides that interfere with wetting by the 
brazing alloy. 
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Cleanliness of the joint surfaces is critical. North 
American reports that the best method is to vapor 
blast or liquid hone. This avoids chemical solutions, 
can remove the excess parent metal or misfits, or 
help rework a tight-fitting joint. It also automati- 
cally deburrs the joint edges during cleaning. 


SOLDERING 


The only successful soldering method reported is 
to coat titanium surfaces with silver in a vacuum 
and then soft-solder the coated surfaces together. 


RIVETING 


Good riveting results are obtained with standard 
riveting guns and bucking bars with flush rivets. 
Cold driving results are not consistent, and rivet 
temperature should be about 650 F. 

Button-head rivets should be annealed for 20 min 
at 1300 F to set properly. Hot riveting can be done 
in a spotwelder fitted with counterbored electrodes 
to fit the rivet heads. 

Dimpling can follow general practice for 7075 
aluminum, if the sheet is heated to 600 to 700 F by 
resistance elements in the squeezers. 


Cleaning and 
finishing 

Cleaning and descaling operations may be by either 
chemical or mechanical means. Belt grinding is a 
good cleaning method for strip; spot grinding with 
wheel or belt grinders is a suitable cleaning method 
for sheet or bar. 

Heavy pieces can sometimes be cleaned by sand 
or shot blasting if the matte surface produced is not 
objectionable. 

Titanium readily acquires surface stains. These 
can usually be removed with alcohol or commercial 
detergents. No surface treatment has been reported 


that will modify the tendency to stain. 
Chemical treatments are the most satisfactory 
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Titanium © @e A SPECIAL REPORT 
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+. HYDROGEN ABSORPTION BY REM-CRU C-11I0M SHEET 
IN NITRIC-HYOROFLUORIC ACID PICKLING BATHS 
AS A FUNCTION OF NITRIC ACID CONTENT 
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cleaning method but pose some special problems. 
Bath temperatures must be carefully controlled, for 
levels above 800 F have caused fires. It has also 
been found that a major source of hydrogen embrit- 
tlement is in the use of chemical treatments where 
composition is not properly controlled. 

The chart shows the curve for hydrogen absorp- 
tion in acid pickling baths containing nitric-hydro- 
fluoric acid. It is evident that the nitric-acid content 
is the controlling factor in the amount of hydrogen 
absorbed by the titanium sheet. It is evident that 
nitric acid content should not be less than 20%. 

One recommended bath is: 

Hydrofluoric acid 

Nitric acid 47+2% 

Water Balance 
The bath should be maintained at 80 + 10 F, and the 
titanium immersed for 10 to 20 min. This pickle 
will remove less material and offer less danger of 
hydrogen embrittlement than any of the other baths 
that have been tried. 

Standard 10-2 nitric-hydrofluoric acid baths for 
stainless steel are not advisable for titanium be- 
cause of the danger of hydrogen embrittlement. 

To remove heavy scale that has formed at tem- 
peratures above 1300 F, a molten sodium hydride 
bath at 700 F is most satisfactory. This tempera- 
ture must be closely controlled and should never 
be permitted to go above 800 F. 

One suggested cycle is 10 to 15 min in the molten 
salt bath, followed by a quench water rinse, then 
a dip in 10 to 15% sulfuric acid, followed by a dip 
in one of the nitric-hydrofluoric baths. 

Molten sodium hydroxide (caustic soda) can be 
chosen instead of sodium hydride provided inhibi- 


2+ h% 
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FROMEACH SIDE | 
OF 0.050" SHEET | 


tors are added. Without the inhibitors there is a 
violent reaction. 

Other pickling suggestions include 5% fluoboric 
acid at 170 to 200 F. This will remove heavy scale 
but may remove too much titanium. A bath of 3% 
hydrochloric and 2% hydrofluoric acid at room tem- 
perature will remove scale without the caustic dip, 
but produces a dull etched surface. 

It may be advisable to follow mechanical cleaning 
methods with a salt bath or acid pickle to remove 
imbedded particles. Caution is advised in wire 
brushing to avoid iron pickup. 

Boeing has developed a scale-inhibiting treatment 
(patent applied for). A crystalline coating of car- 
bonates and nitrates is formed on the titanium prior 
to heating. The scale that forms is less tenanious, 
and tends to crack in cooling. Much of it can be 
removed with light rubbing. The remainder is re- 
moved in a modified nitric-hydrofluoric acid pickle. 


Because of the excellent corrosion resistance of 
titanium, no finishing treatment is required in many 
applications. 

Anodized coatings are readily produced at about 
86 F in any of several solutions. Among them are 
15% sulfuric acid, 15% orthophosphoric acid, or 1% 
chromic anhydride. 

Titanium should be degreased with carbon tetra- 
chloride and a boiling sodium-carbonate dip, fol- 
lowed by a light hydrofluoric acid pickle, before 
anodizing. About 10 min at 10 v in the anodizing 
solution will produce a good film. Color depends on 
time in the bath and ranges from gray to brown and 
finally to blue. 

Some electroplating of titanium has been done. 
Key to good results appears to be complete freedom 
from oxide scale on the titanium. One procedure 
is to use a hot-salt chrome plating solution with a 
hot reducing flux, in which the titanium is electro- 
lytically cleaned and then plated on reverse current. 


REPRINTS ARE AVAILABLE 
of this and all other 


American Machinist 


special reports 


Send to Reader Service Dept, American Machinist, 
330 W 42nd St, New York 36, NY, for list of reprints 
available and prices. Or enclose, with your request 
for a specific reprint, 25¢ if it is 16 pages, 20¢ if 12 


pages, 15¢ if 8 pages. Prices are reduced for quanti- 





ties over 100 copies. 
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wax-brushed so molded housing 
can be eased out later. Female die 
is plaster of paris, formed by pour- 
ing it into wooden box around a 
precision pattern. Glass-fiber mat 
will be placed, then plastic resin 
poured onto it. Press is a drill- 
press fitted with a vacuum line 
that removes air from sealed mold 
to take bubbles out of plastic and 
insures high-grade finish 


SYNTHETIC-RUBBER MALE DIE is 


> HOUSING IS REMOVED FROM 

PRESS after 20 min of setting, 
during which time vacuum pumps 
work. Synthetic-rubber male die 
is not completely rigid, and parting 
line of dieset is sealed during 
molding operation. Thus, drill- 
press and air pressure form hous- 
ing to exact shape required. Final 
operations are trimming and paint- 
ing with wrinkle finish 


Plaster and rubber mold plastic housings 


Shooting for tooling economy, the Special 


Parts section at Friden Calculating Ma- 
chine Co, San Leandro, Calif, came up with 
a combination vacuum mold—and a prod- 
uct that will withstand a point-blank .38- 


caliber bullet 
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Friden uses these small-quantity housings for special cal- 
culating machines—called Add-Punch and Computyper. 
Plastic in this application replaces hand-worked aluminum 
that took up to 32 man hrs per piece, whereas the plastic 
housings are made in 4 hr. The only precision work neces- 
sary now is in making a single pattern—partly wood, partly 
metal—for each housing. The plastic housings can’t be 
distinguished from metal ones except by weight and 
strength—proved when one of the Special Parts men shot 
a gun at a housing. Net result—one mushroomed bullet 
and one housing with a rough spot. 
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Is it worth the money ? 


Value analysis, long-term cost-cutting program at General Electric Company (see AM Special Report 235, July 14 ‘49), 
continues to achieve spectacular savings. It is essentially a cooperative study of various components by Purchasing, 
Engineering and Manufacturing to arrive at minimum cost consistent with desired qualities. The idea has been adopted 
by a number of other organizations, including Stratos Div, Fairchild Engine & Mfg Co (AM Special Report 366, June 21 


‘54). Here are selected recent GE examples 


LAWRENCE D MILES, Manager of Value Analysis, GENERAL ELECTRIC CO, SCHENECTADY 


SPECIAL TO STANDARD FITTING 

Cost was cut from $4.77 to $0.58 by sub- 
stituting a standard AN tee with slight modi- 
fications for a special screw-machine 

part. Annual savings $4190, or 88% 





BAR STOCK TO STAMPING 

Cost was cut from $1.01 to $0.11 each on this 
flange by redesign for stamping instead of 
machining from bar stock. Performance is 


equivalent. On 1100 pieces per year, 
saving was $990 or 89% 





BAR STOCK TO POWDER METAL 

This steel spacer, once made on a screw ma- 
chine for 23 cents, is furnished in powder 
metal for 13 cents. Saving is $10,- 
000 per year, or aks 44% 
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ROD TO EXTRUSION 

Produced from aluminum rod on a screw ma- 
chine, this screw cost 26 cents. It is now 
extruded, cold headed, and roll threaded 
from wire at 17 cents each. Annual 

savings $5200, or Bae Mh 35% 





BAR TO STAMPING 


Machined from bar stock, this special steel 
washer cost 24 cents. Punched from plate, it 
costs a nickel. Annual savings $2850 

- | .. 80% 





STAMPING TO SINTERING 


Five stampings were riveted together to make 
this cam for 12 cents. It is now sintered iron 


and costs 3 cents. New tools cost 
$775. Annual savings $1600, or 75% 





FORGING TO DIE CASTING 


Forged and machined, this aluminum spring 
retainer cost $1.85. As a die casting re- 
quiring no machining, it costs $0.50. Tool 
cost was $150. Annual savings are 

i} 
SS 70% 
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ELECTRONIC TRACER guides four flame-cutting heads on a Travo- from paper pattern, using electric-eye principle and automatic 
graph, here cutting '-in. steel plate. Machine is really loafing, feed in two directions. Cutting speeds range up to 30 ipm; table 
because up to eight heads can be attached. Tracer arm works capacity is 6/2 x 14 ft 


To build the B-52... 


Boeing's Stratofortress is a big airplane, and re- 
quires big equipment while abuilding. Some of the 
tooling at Wichita, Kansas, is merely huge; some 


of it is also ingenious. Here are some examples: 


TWO DIE SLIDES keep 7000-ton hydraulic press working a larger 
part of the time. One slide is set up with dies and stock while 
other is under rubber-padded ram. Parts formed include inner 
skins and wing stiffeners. The Bliss Hydro-Dynamic weighs 1,000,- 
000 Ib 
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TWO JIG COLUMNS are cut simultaneously on 40-ft Gray planer one time for speed and best accuracy. Planer will handle parts 


tooled for one 7/16-in. roughing cut and one %-in. finishing cut. up to 8 ft high, has adjustable speeds to 300 fpm, and runs on 
Each column is welded up from three sections, then machined at 125-hp motor 





OVEN CURES ADHESIVE sprayed on aluminum and magnesium parts to be joined. 
Temperature is 300F; pressure inside closed oven is adjusted from 18 to 80 psi, 
depending on the alloys being mated. Plastic adhesive saves weight, makes 
smoother joints, and stands vibration. Top shear strength is 2800 psi 





MOBHE PAINT BOOTH scats along rails at 25 fpm to enclose wing-skin and spar- 
chord sections as they are sprayed. Unit is self-contained, with water-curtain, 
air filters, CO. system, and hydraulic mechanisms. Booth has about a third of 
the usual accessory equipment, and uses only 12,000 cfm of air, about a tenth 
of normal. The DeVilbiss unit stands 17 ft high, 12% ft wide 
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FUEL 1S MACHINED on a special miller under water at the bottom unloads 


the 


machine. 


The vertical column with square bottom 


of a pit 25 ft deep, at the reactor test site, Arco, Idaho. The section, at right, is a periscope by which an operator on the tar 
electric manipulator, controlled by the handles at left, loads or side of the bridge above the pit can get a closeup view 


Underwater miller machines 


Water pit provides shielding, removes decay heat, and sup- 
presses spread of contamination in machining expended 
reactor fuel. Underwater machine tools have proved practi- 
cal, with special attention to design and to materials to pro- 
vide corrosion resistance. Here is more information to 
supplement our earlier article (AM, Apr 12 °54, p 166) and 


the cover picture on this issue 


S L LINDBECK, Atomic Power Division, 
WESTINGHOUSE ELECTRIC CORPORATION 





Operation of nuclear power plants 
using solid fuel presents some very 
unusual machining requirements. 
Great quantities of intensely radio- 
active expended fuel are produced. 
This fuel material must in general 
be reprocessed in a chemical plant 
to recover unburned uranium and 
to obtain the yield of plutonium, if 
any has been produced. As the 
chemical-plant load will be un- 
necessarily increased if any excess 
structural material is sent with the 
fuel, it is desirable that such parts 
be machined off before the fuel is 
dissolved. Obviously, the fuel must 
be handled with precautions, which 
results in unusual machining. 
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HERE IS THE MILLER AT WORK, with manipulator at right. Control shafts at center rear rise 
to a a control console on the floor at the edge of the pit. They move the table vertically and 
horizontally. Another shaft, driven by an adjustable-speed motor in the control console, is 
geared to a leadscrew to feed the cutter (lower right). Revolution counters reading in thou- 
sandths of an inch indicate work-fixture and cutter motions at the console, and adjustable 


limit switches control length of cut 


nuclear fuel 


CHARACTERISTICS OF EXPENDED FUEL 

Three important characteristics 
of used fuel dictate the precautions 
to be taken in handling it. First, 
highly penetrating gamma rays are 
given off by fission products. These 
make it necessary to use shielding 
material, many feet in thickness. 
Second, there are particles of ra- 
dioactive corrosion products which 
adhere to the fuel surface. Pre- 
cautions must be taken that these 
are not allowed to get into the air 
or to contaminate surfaces which 
operators may touch. This material 
is particularly dangerous if inhaled 
or ingested by men. Third, the de- 
caying fission products in the fuel 
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continue to give off considerable 
quantities of heat after the fuel is 
removed from the reactor. Some 
means must be provided to carry 
this heat away. 

In a prototype power plant at 
Arco, Idaho, all three problems are 
solved by machining the fuel un- 
der water in a pit, as shown here. 
A crane-mounted electric manipu- 
lator spanning the pit, moving on 
rails above the surface of the 
water, handles fuel material in the 
pit and loads or unloads the milling 
machine. American Machinist for 
April 12, ’54, showed a photograph 
of the milling machine with the 
side of the case and cover removed. 
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Rising alongside the control 
shafts in these pictures, the piping 
which supplies water for the hy- 
draulic - cylinder - actuated work 
clamps can be seen. Two larger- 
diameter pipes carry 200 gpm of 
circulating water to collect chips 
produced. This water flow is taken 
from a shroud surrounding the 
milling cutter. It is passed first 
through a strainer basket to re- 
move the chips, then through a 
microporous filter to take out the 
very fine particles of contamina- 
tion. The chip basket is located be- 
low the water surface to obtain 
shielding. Water is returned to the 
machine housing so a minimum 
amount of interchange with the 
pit water takes place. This con- 
fines the contamination as much as 
possible. 

The cutter is driven by a 1%- 
hp motor in a water-tight cast- 
bronze casing. The speed-reducing 
belt drive and spindle roller bear- 
ing are also in the housing. When- 
ever the machine is submerged, 
compressed air is admitted to the 
motor casing to prevent water from 
leaking in. Hard-tipped cutters 
are used to extend the operating 
life, as replacement must be done 
by remote methods. 

Machine frame and housing are 
fabricated of stainless steel. The 
worktable is cast of high-nickel 
iron. Wearing parts such as ways 
and leadscrews are made of pre- 
cipitation-hardened stainless steel. 
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Modern furnaces can pay their way 


Of course, new furnaces cost more than they did a few years back. But are the price tags causing 
you to miss some good bets? There is a big chance for savings with the new models through elimi- 
natilon of operations subsequent to heat treating and by labor savings in the heat-treating setup 
itself. Look for the hidden costs. Maybe you can amortize new furnaces in a short period 


A H KOCH, in charge Standard Industrial Equipment, SURFACE COMBUSTION CORPORATION, TOLEDO, OH!O 


Cost reduction, especially in heat 
treating, has become management’s 
major goal, since return of the 
buyer’s market. Under modern 
conditions, fuel savings by in- 
creased operating efficiency or low- 
er fuel costs have become second- 
ary to the economies that lie in 
faster processing or the avoidance 
of extra cleaning or machining. 

Faster heat treatment means 
that fewer parts are in process. In 
turn, the cash tied up in the busi- 
ness is reduced. 

Further savings are realized 
with modern furnace equipment 
by avoiding: scale formation with 
its attendant loss of metal and cost 
of acid pickling and sand or shot 
blasting; and decarburization with 
its subsequent machining to re- 
move soft areas. 


PREPARED ATMOSPHERES 

Production problems such as 
these and the potential cost sav- 
ings have brought about basic 
changes in industrial heat-treating 
furnaces since WWII. For example, 
it has long been known that forced 
convection by fans will increase 
the rate of heating. However, in 
direct-fired furnaces, at tempera- 
tures where scale forms, forced 
circulation of the hot gases within 
the furnace also moves fine parti- 
cles of scale around very rapidly. 
These scale particles rapidly wear 
away the refractory parts of the 
furnace. Extensive use of pre- 
pared -atmosphere furnaces, in 
which no scale forms, has elimi- 
nated this disadvantage of the cir- 
culating fan. 

Application of high-capacity re- 
circulating fans to prepared-at- 
mosphere furnaces has increased 


Presented before the American Gas Associa- 
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the heating capacity from 25-30 lb 
to as high as 75-100 lb of steel per 
sq ft of hearth area per hr. This 
200% increase represents a decid- 
ed saving of time for many heat- 
treating operations. 


NEW MUFFLE ALLOY 

Another development has made 
possible large-capacity, gas-fired, 
atmosphere furnaces for higher- 
temperature operations. Maximum 
operating temperature has been 
raised from 1850 to 2050 F for fur- 
naces with alloy muffles or radiant 
tubes. Gas thus can compete with 
electricity in furnaces processing 
stainless steel, or performing cop- 
per brazing, powder metallurgy 
and similar high-temperature 
treatments. 

In postwar years, further re- 
search and operating experience 
have materially improved the 
manner in which gases are utilized 
for prepared atmospheres. Results 
are: (1) more accurate and con- 
stant control of the surface condi- 
tion of the heat-treated parts, and 
(2) introduction of new processes 
like carbon restoration and homo- 
geneous carburizing. Many new 
atmospheres have been developed. 

The most extensively used pre- 
pared atmosphere is endothermic 
gas. Until the last year or so en- 
dothermic-gas generators were 
controlled manually. Now, auto- 
matic equipment is in use to keep 
the dewpoint of the prepared at- 
mosphere constant at all times. 
This means that in gas carburizing, 
the carbon potential, or carbon bal- 
ance of the atmosphere, can now 
be accurately controlled automati- 
cally to provide any desired carbon 
content in the carburized case. Ex- 
ample of use: Accurate duplica- 
tion of carburized surfaces on steel 
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transmission gears for automobiles. 

No longer, as with earlier types 
of prepared-atmosphere furnaces, 
is it necessary to bring the parts 
being heat treated through air dur- 
ing transfer from the heating 
chamber to the quench. During 
such transfer, the metal is easily 
and instantaneously scaled by ox- 
ygen in the air. Modern prepared- 
atmosphere furnaces overcome this 
difficulty by providing a gastight 
inclosure between the furnace and 
the quench tank. This vestibule is 
kept purged with the same endo- 
thermic atmosphere as used in the 
furnace. The parts are not exposed 
to air until after quenching. 

Provision of mechanical means 
to convey parts into, through and 
away from heat-treating furnaces 
and quench tanks has always been 
a major problem. The require- 
ments vary considerably. They de- 
pend to a great extent upon the 
shape, form, weight and quantity 
of parts to be handled. If a num- 
ber of different parts must be proc- 
essed in the same furnace, the com- 
plexity of the conveyor mechanism 
is increased many-fold. 


CONVEYOR PROBLEMS 

The types of mechanical han- 
dling equipment used in other parts 
of a plant usually cannot be ap- 
plied to heat-treating equipment. 
Furnaces operate at high temper- 
ature. Allowances must be made 
for expansion and contraction be- 
tween the hot and cold conditions 
that are encountered. Also, in 
many heat treatments, the parts 
must be racked on fixtures to keep 
them properly separated instead 
of random loaded into containers. 

In spite of these difficulties fur- 
nace manufacturers have made 
great strides in the development 
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of conveyor systems. This has 
brought about a material reduction 
in the amount of labor needed to 
operate heat-treating furnaces. 

In addition automatic controls 
have been applied to conveyor sys- 
tems. Without manual attention, 
each part is thus exposed to the 
various temperature cycles re- 
quired for the proper period. Labor 
costs and the need for extensive 
training of furnace operators are 
thereby reduced. 


Modern furnace designs 


To illustrate how some of these 
features have been incorporated 
into modern furnace designs, con- 
sider a few typical examples: 


Mechanize 
batch furnaces 
as much as 
you want 


FIG 1. . Furnace is basically faster in operation than 
older types because fan circulation of prepared at- 
mosphere raises heating rate to almost 150 Ib of 
steel per hr per sq ft of hearth 


Circulating 


Exhouster 


Radiont 
tubes 


Chorge bosket 
& tray 


FIG 2... Roller rails help operator to slide basket 
into furnace, and mechanized quench saves labor 


and avoids scaling 


MECHANIZED BATCH FURNACE 

The Allcase furnace, Figs 1 and 
2, is of the batch type and includes 
radiant tube firing, circulating 
fan in heating chamber, inclosed 
quench, roller rails for ease in han- 
dling charge and an elevator for 
mechanization of the quenching 
operation. The casing is of gas- 
tight construction for heat treating 
in a prepared atmosphere without 
costly leakage. 

The quench tank has a capacity 
of 900 gal. When a full furnace load 
is quenched, quenching-oil temper- 
ature rise does not exceed 30 F. 
The quench equipment also in- 
cludes a motor-driven agitator to 
provide uniform quenching of 
heavy, densely loaded charges. An 
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elevator of double-deck construc- 
tion permits a new charge to be 
loaded while the previous charge 
is being quenched, thus reducing 
lost time during handling. 

The furnace has a hearth 24x36 
in., will take a gross charge of 960 
lb and has a heating rate of 880 lb 
of steel per hour to 1550 F. 

Clean and bright hardening, gas 
carburizing, dry cyaniding, carbon 
restoration, homogeneous carburiz- 
ing and similar heat treating oper- 
ations can be carried out in this 
compact, high capacity unit. 

If desired, the batch furnace can 
be equipped with a prepared-at- 
mosphere cooling chamber for 
bright annealing and other heat 
treatments in which a quench can- 
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Modern Furnaces Can Pay Their Way... 


44444 A 44444, 
ALLA LL ISG 


FIG 3 . . Efficiency of ver- 
tical batch-type furnaces 
has been raised by using 
a large recirculating fan 
for the prepared atmos- 
phere in the muffle. 
About 75 lb of steel per 
cu ft of heating volume 
can be processed per hr 


< 





continued 
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Modern construction avoids work discoloration 


FIG 4... Long water-jacketed cooling chamber cools parts to temperature at which they will 
not discolor, avoiding cleaning operation. Muffle of special alloy steel, a recent development, 


allows operating temperature up to 2050 F 


not be tolerated. Also, the furnace 
can be supplied with mechanical 
handling equipment to any degree 
desired to reduce labor. Automatic 
controls to interlock the handling 
mechanisms with furnace and 
quench tank operation can be pro- 
vided. 


VERTICAL BATCH FURNACE 


Fig 3 shows the internal con- 
struction of a muffle type furnace 
with removable top cover. Indirect 
heating is employed for prepared 
atmosphere heat treatments. The 
furnace has a circulating fan in 
the heating chamber, and does not 
require compressed air for com- 
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bustion of the gas fuel. The large- 
capacity circulating fan plus 
controlled flow of the atmosphere 
in the muffle makes it possible to 
heat heavy, dense charges rapidly 
and to a high degree of uniformity. 

Efficiency of a vertical batch 
furnace of modern construction 
ranges from 360 Ib of steel per 
hr for a heating volume of 4.8 cu 
ft to 575 lb for a furnace volume 
of 10.2 cu ft. 

Clean annealing, clean harden- 
ing, dry cyaniding and all types of 
gas carburizing heat treatment can 
be done. A separate quench tank 
or a prepared-atmosphere cooling 
chamber can be used. 


CONTINUOUS BRAZING FURNACE 


Of fully standardized design, the 
continuous brazing furnace shown 
in Fig 4 consists of a heating cham- 
ber with subsequent cooling cham- 
ber through which a continuous 
mesh belt is fed to convey the 
work. This furnace is of the muffle 
type, indirectly heated, so that it 
can be used with a prepared at- 
mosphere. The muffle is made of 
special alloy steel when maximum 
operating temperature is 2050 F— 
or of silicon carbide construction 
for operations requiring higher 
temperatures. The long water- 
jacketed cooling chamber drops 
part temperature sufficiently to 
avoid discoloration at discharge. 

The woven mesh belt of alloy 
steel is driven by a rubber-covered 
drum at the charge end and is re- 
turned on rollers outside and under 
the furnace. A belt take-up mech- 
anism is provided to keep the belt 
under uniform tension at all times. 


STAINLESS-STEEL FURNACE 


Most stainless steels must be 
heat treated at temperatures of 
1900 F and higher. Stainless steels 
are very difficult to clean by pick- 
ling. For bright heat treating of 
stainless steels, an atmosphere free 
of any oxygen, even combined with 
other elements, is needed. 

A furnace that successfully 
meets these rigid specifications is 
shown in Fig 5. The furnace is of 
the muffle type, indirectly heated, 
with direct-connected water- 
jacketed cooling chamber and 
charge and discharge vestibules. 

The Inconel furnace muffle is of 
circular cross section to minimize 
internal stresses, which shorten al- 
loy life. Gas burners fire tangen- 
tially to the inner surface of the 
refractory lining, over and under 
the muffle, and thus provide rapid 
and uniform heating. 

Vestibules are located at both 
ends of the furnace, and are 
equipped with gastight inlet and 
outlet doors. This design of vesti- 
bule serves as an atmosphere lock 
and purge chamber to prevent air 
infiltration that will contaminate 
the prepared atmosphere in the 
furnace or cooling chambers. The 
sealed vestibule type of construc- 
tion of the stainless-steel furnace 
materially reduces the quantity of 
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atmosphere required, and thus 
keeps furnace operating expense 
within reasonable limits. 


MECHANIZED OVEN FURNACES 


In recent years, standard large 
oven furnaces have been equipped 
with roller rails on the hearth, and 
combination pusher and puller 
mechanisms for ease in handling 
furnace charges placed on trays 
outside of the heating chamber. 
The trays are hooked together with 
inverted, U-shaped links, and the 
entire furnace charge is handled at 
one time. A typical furnace of 
this design is shown in Fig 6. 
Where the parts are sufficiently 
large and have proper end sur- 
faces, the trays are not used. 

*Packaged” continuous furnaces 
of this type save the field erection 
costs. Originally, the length limita- 
tion of a shop-built furnace was 
24 ft. Now they are built in two 
sections and bolted together at des- 
tination. Pusher and puller mech- 
anisms are shipped as_ separate 
units and attached to the furnace 
structure when it is installed. 

Maximum width of a shop-built 
furnace of this design is limited 
by freight-car width (11 ft). Thus, 
the actual effective width of the 
furnace hearth is less than 72 in. 

The pusher and puller mech- 
anisms consist primarily of a 
charge table with roller rails, push- 
er heads, pull-out hooks and some 
type of power drive. The drive 
selected depends upon local condi- 
tions and preferences. The most 
common types are: 

Continuous chain with reversi- 
ble electric motor. 

Rocker arm with electric motor. 

Rocker arm with hydraulic or 
air cylinder. 

Direct connected hydraulic or 
air cylinder. 

Air-operated cylinders for this 
application have a jerky action, 
but an “airdraulic” system gives 
smooth and easily controlled op- 
eration. 

Automatic control of mechanized 
oven furnaces is another notice- 
able trend in furnace design. Doors 
operated mechanically by air cyl- 
inders or electric motors are com- 
pletely interlocked with pusher 
and puller mechanisms. Thus, a 
complete cycle of charging and 
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Sealed vestibules protect stainless steel 


FIG 5 . . No oxygen, free or combined, can be permitted in a furnace used to bright heat treat 
the stainless steels. Sealed charge and discharge vestibules prevent air infiltration and reduce 


consumption of prepared atmospheres 
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Big furnaces built in sections 


FIG 6 . . Pusher mechanism at charge end of oven furnace places heavy trays in heating zone. 
Automatic control of doors, and pushing and pulling of trays, will eliminate manual attention. 
Modern furnaces are shop built in sections to reduce costs 


discharging can be obtained with- 
out manual attention. These con- 
trol systems can also be arranged 
to be operated by timers so that 
all the parts being heat treated are 
automatically subjected to the 
same established time-temperature 
cycle. 


ECONOMIC FACTORS 


The modern prepared-atmos- 
phere furnace is costly to design 
and build. It must be of gastight 
construction. Conveyor equipment, 
as well as automatic controls, are 
expensive. These factors have 
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raised the price of modern furnaces 
to a figure that is rather high as 
compared to what industry has 
been accustomed to in the past. 
However, this situation is common 
with all classes of capital goods. 
The big question that management 
should ask itself is: “Will modern 
furnaces justify their cost by elimi- 
nation of processes subsequent to 
heat treatment, abolishing of costly 
rejects, and saving of labor?” Very 
often, the reduction in over-all 
costs is sufficient to amortize the 
required investment within a short 
period. 
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Round Table 





“Ed, here’s one that will give you a laugh. I asked 
Hank Boles to work some overtime Saturday, 
and he turned me down.” 

“So what, Al? He doesn’t have to work if he 
doesn’t feel like it.” 

“No, not overtime. But I should think he’d 
want to get the money.” 

“It depends, Al. Tell me, did he miss a day 
during the week?” 

“Yeah, he was out sick Monday.” 

“That explains it, then. He figures all he can 
get out of Saturday is straight time.” 

“Well, of course—he hasn’t worked 40 hours 
yet. But so what? As it is, he’ll only get four 
days’ pay.” 

“I know, Al. Even though he’ll come out loser, 
he probably figures that Saturday is a time-and- 
a-half day, no matter what, and he doesn’t want 
to work it just for straight time.” 

“Now that’s a foolish attitude. The only one 
he’s hurting is himself. He’ll get a paycheck a 
whole day’s pay short, because he was ill; 


Time-and-a-half vacation 


but he won’t work Saturday on straight time.” 

“Tt sounds foolish, but I think that’s what’s 
bothering him. He’d have to work alongside of 
some other guys who will be getting half again 
as much money as him. And he won’t like it. 
Therefore, no work.” 

“What do you suggest; that we pay him over- 
time because it’s Saturday?” 

“I suppose not; but maybe the company should 
work out some kind of deal to get him to make 
up the lost time.” 

“We have a deal—he can work tomorrow. He’s 
crazy if he expects extra pay under 40 hours. 
After all, the company isn’t responsible for his 
missing a day.” 

“Maybe not, Al, but I know this thing is quite a 
problem. If we have to get the work out, we'll 
have to figure out some way to get the men to 
come in on Saturday.” 

“T can fix that, Ed. I'll ask somebody else— 
someone who’s worked the whole week so far, 
and can make that extra pay.” 





help guide others. 





DO COMPANIES often lose out in getting extra work done because a man may have missed a reg- 
ular working day, and won't work Saturday for straight time? Should a man who's been sick get an 
extra break; or is he lucky to get a chance to work the extra day on straight time? Your opinions may 
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Practical Ideas... 
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qT heodolite 





Piano wire marker 





Reor disk Target holder 


We were very interested in the 
Practical Idea “Telescope Cuts In- 
spection Time” (AM—Feb 14, ’55, 
pl56). We have used a similar 
method when aligning propellor 
shafts of speedboats. The boats, 
which had seen some sea time, 
were out of shape and the shafts 
were causing us trouble. The shafts 
were 2% in. OD, about 20 ft long, 
and operated at 2400 rpm. 

Before pulling the boat out of 
the water, we had three brass 
plates with engraved lines fastened 
to each side of the hull and aligned 


"Vv" bracket 


‘ty 


Stern glond 
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Forward disk 


Bearing on line 


Bearing is high 
but twisted 


and to right 


Targets Line Up 


--To fit engine 
coupling 


with a piano wire. On the slips, 
the boat was jacked up until the 
proper alignment was again se- 
cured. 

We then pushed targets into 
each bearing bracket and onto the 
engine coupling. The targets were 
brass tubes, of a sliding fit in the 
bearing housing. Both ends were 
closed by transparent disks, one of 
which was marked with a cross, 
while the other had concentric cir- 
cles. We put a theodolite astern of 
the last bracket, and a lamp near 
the engine coupling, and adjusted 





Faceplate Templet For Wave Form 


We had to cut a precision wave 
form on a shell, and decided to 
use a lathe and faceplate templet, 
as shown here. The templet had 
the desired form with a width just 
equal to the diameter of a roller 
which was connected, by a heavy 
bar, to the compound of the lathe. 

A form tool with the wave pro- 
file was put in the cross slide, and 
the compound guide bars were 
freed and oiled. The lathe was 
started, in slow speed, and the 
cross slide was fed in, thus accom- 
plishing the form. R Danbert, Base 
Line, Mich 


a Templet 


Prop Shafts 


the line of sight of the theodolite. 

This arrangement allowed us to 
first determine how much the 
bearings were out of line, and also 
if the engine alignment was cor- 
rect. By using the optical method, 
much greater accuracy was at- 
tained, and the bearing housings 
could be removed to be shimmed 
or shaped off without disturbing 
the line. Final alignment was made 
with a single target disk, to elim- 
inate any refraction of the light 
beam. Alexander Gilat, Haifa, 
Israel 
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Adapter For Multi-Lead Threads 


Permits Up to 48 Starts 


— — -Foce plate 


e- — ~Bushing 


7 


of a faceplate which is held in po- 
sition, without end play, by a 
screw and thrust washer. 

The face plate has a series of 
holes drilled, reamed, and hard 
bushed, equally spaced to form a 
division plate. Any number of 
holes can be used, depending on 
the number of starts needed. (We 
make as many as 48-start threads.) 
A plate with 30 holes will start 2, 
3, 4, 6, 10, 15, and 30 locations, 
while a 24-hole plate will handle 
2, 3, 4, 6, 8, 12, and 24 starts. 

The flange of the adapter is also 
drilled, reamed, and bushed to take 
an index pin which locates in the 
holes in the faceplate. The front 
of the plate is threaded to the 
same size as the lathe headstock. 
In operation, the chuck holding 
the work is screwed onto the false 
mandrel nose. With the index pin 
at zero, the first cut is taken. The 


Experimental departments and 
prototype shops are sometimes 
called on to make small batches of 
multi-lead threads. For some years 
we have used a simple fixture for 


ing gears, making calculations, or 
doing any other such preparation. 

The adapter we use screws onto 
the lathe headstock, and its front 
end is bored out to form a bearing 
surface to take the tapered spindle 


faceplate is then indexed, the sec- 
ond cut is taken, and so on. 

The faceplate can be »rovided 
with detachable index plates, thus 
giving it a wider range of starts. 
A V Reed, Herefordshire, England 


cutting such threads without alter- 





Winner No. 229 of $25 IN ADDITION TO REGULAR PAYMENT 


for the best PRACTICAL IDEA 


IN THE JUNE 6, 1955 ISSUE, A TIE. $25 EACH TO: 


e W M Halliday, tancashire, England, ‘Precision Angle Gage’ 


e Allan B Nixon, Springfield, Mass, ‘Rigid Surface Gage’ 


An extra payment of $25 is made for the best Practical Idea in 
each number of American Machinist. To avoid bias, the selection 


will be made by readers, a different group each time. 


PAYMENT — $25 in addition to regular rates for the item as pub- 
lished, to be paid as soon as reader votes are received — usually 
three to four weeks after the date of issue. The winner will also be 


announced in these pages as soon thereafter as practicable. 


JUDGES — A group of 200 American Machinist readers is asked 
to select preferred articles in each issue. The group is a true cross- 
section of all readers, and changes entirely each time. Their votes, in 
addition to guiding the editors, select the best Practical Idea. If at 
any time their votes result in a tie, $25 will be paid to each and 


every co-winner. Decision of the readers will be final in each case. 


REQUIREMENTS — Only items in the Practical Ideas pages are 
eligible, and they must be submitted directly by the originator. Do 
not worry about your shortcomings as a draftsman, photographer 
or author — every item will be edited in accordance with American 
Machinist standards and suitable illustrative or explanatory ma- 
terial added where needed. Readers will judge only the finished 


product —in terms of its usefulness to them. 


WHO MAY ENTER— Anyone may enter except employees of the 
McGraw-Hill Publishing Co, Inc, and those of advertising agencies 


or departments. Suggest to your employees that they submit ideas. 


HOW TO ENTER—Send your entry to “Practical Ideas Editor,” 
American Machinist, 330 West 42nd St, New York 36, NY 
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Boring setup 


Shop Uses For 


For many years I have made use 
of “tooling balls’ for layout and 
inspection of holes bored in com- 
pound angular surfaces and inac- 
cessible setups where the common 
toolmakers buttons or cylindrical 
plugs would not do the job. These 
balls equipped with accurately 
centered shanks have not in the 
past been available from any 
source that I know of, and the 
machinist who wanted to make his 
own was often balked by the prob- 
lem of producing a perfect sphere 
accurately centered on a shank 
with all wear surfaces hardened. 

This is the method I have used 
to solye the problem: 

Hardened steel balls of a high 
degree of perfection are easily ob- 
tainable from ball bearing makers. 
Annealing these balls by ordinary 
methods makes them useless be- 
cause of scale and pitting. If you 
have a controlled-atmosphere fur- 
nace, this is not a problem. For 
the small shop, though, either of 
these two methods are recom- 
mended: 

Pack the balls tightly in a piece 
of steel pipe filled with cast iron 
chips. Cap the pipe tightly at both 
ends and place in the annealing 
furnace. 

Copper plate the balls lightly. 
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Examples of application 


“Tooling Balls’ 


Copper will protect the polished 
surfaces at ordinary annealing 
temperature. 

Machining the hole in the ball 
is made easy with a simple chuck- 
ing block bored or precision 
ground to a tight fit on the ball. A 
strap clamp holds the ball in the 
hole during machining. (This hole 
can be ground, if desired.) 

After machining, the ball can be 
re-hardened by soaking in a pot 
of hardening salts, and, if care is 
taken and the ball is quickly 
quenched, the surface will be free 
of scale. 

A threaded ball is useful for 


certain jobs. The hole may be 
made by the same method as 
above, but the thread should be 
chased, to maintain squareness of 
thread and shank. 

The shanks should be hardened 
and ground on centers. Perfect 
concentricity is most important. 
The shanks may be made in a 
number of sizes, for various diam- 
eters of workpiece holes. If the 
shanks are made to a wringing fit, 
the balls may be exchanged from 
shank to shank, rather than mak- 
ing a separate ball for each dif- 
ferent shank size. H J Gerber, 
Stillwater, Okla 





Mandrel Holds Rings 
For Turning 
The attachment shown here is very 
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useful for holding thin rings which 
are to be finished on their OD. The 
mandrel is simply a piece of steel 
turned with a shoulder, and with 
a groove milled in one side. 

A piece of round steel is pro- 
vided to fit the groove. When the 
work is slipped over the mandrel, 
and the lathe is started, the pin 
grips the work securely. To re- 
move the work, just stop the lathe. 
Finger pressure is enough to pick 
the work off the mandrel. Michael 
P Blake, Bombay, India 
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Fixture 


Hand-Reamed Holes To Close Fit 


The fixture shown here was de- 
signed to assure a correct lineup 
of two holes and to hold the 3.187 
+ 0.0005 in. dimension. The work 
is in two parts which, when assem- 
bled, hold a small electric motor 
through bearings pressed in coun- 
terbores. 

The fixture holds the housing 


and cover as a unit, and guides the 
hand reamer to line up the bores, 
holding tolerances to required ac- 
curacy. The work is cast alumi- 
num, with 0.005 in. molded on the 
ID of the bores, and 0.002 in. on 
the depth of the bores. 

The fixture has a base with 
clearance to allow the pilot of the 


reamer plenty of room to clear the 
bench. The gage-block locating 
surface is machined to hold the 
blocks which support the outboard 
end of clamps. The blocks are 
bored for springs, and drilled and 
tapped for clamp screws. Dowel 
pins pressed into the base are 
made a snug fit for the two holes 
in the cover of the housing. 

The pilot, hardened and ground, 
is made long enough to enter the 
bushing: before the reamer enters 
‘the bearing hole in the housing. 

In operation, the parts are as- 
sembled and placed in the fixture, 
with the cover resting on the ma- 
chined surface of the cast iron 
base. Two holes in the cover are 
located on the dowel pins, and the 
housing is located on pins, which 
prevent the work from turning 
during reaming. 

Clamps are swung into position 
and tightened, holding the work 
steady. The reamer is started in- 
to the work, the pilot guiding 
the tool to correct location. When 
the correct dimension has been 
reached, the nut stops the reamer. 
This nut is adjustable for tool 
wear, and is set by a toolmaker 
using a height gage. This takes 
most of the responsibility for ac- 
curacy out of the hands of the op- 
erator. Alex S Arnott, Ontario, 
Canada 





Squaring The Ends Of Coil Springs 


We had several thousand coil 
springs, % in. OD, 1 in. long, con- 
sisting of 4 turns of 0.085-in. wire, 
both ends of which had to be 
ground smooth. 

We tried holding them against 
the grinding wheel by hand, but 
that was slow and dangerous. We 
then made a mandrel] for them, 
nailed a block of wood to the 
workbench under the small grind- 
er. Notice that the shoulder on 
the mandrel for the springs must 
be concave, to prevent chatter. J 
H Sperman, Brooklyn, NY 
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File handle 


-Block nailed 
to bench 


American Machinist * August 15, 1955 
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c:" , Special buses—and helicopter service—will connect Amphitheatre, Navy 
Yai : . a? |e Pier, and Loop hotels. Cabs are plentiful. There are also bus routes and 
a z AV bs | some elevated trains, but these are slow and complicated if you don’t know 
a . Z the area. 


oc . 
on Places of general visitor interest are available in booklets at any hotel. 
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You can’t get lost in Chicago — IF... 


Before you learn where to eat, you’d better know how to get there. The 
city is easy to find your way around, All numbers start at “the busiest 
corner in the world”—State & Madison—East and West numbers from State 
Street, North and South numbers from Madison. With few exceptions, 
Chicago’s streets run exactly north and south, or east and west. There are 
800 numbers to the mile. All numbered streets are on the South Side. And 
Lake Michigan is always to the east. That’s all you really need to know. 

Halsted Street is 800 West, so a mile west of State. 43rd Street is 3% miles 
south of Madison. The Amphitheatre is at 43rd & Halsted. 

The Navy Pier is at the foot of Grand Ave (500 North) and the foot of the 
pier is 300 East. 


The Coliseum is at 15th & S Wabash (100 East), so 1% miles south and %& 
mile East. 
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Reatly 


for Delivery... 
HAMILTON Presses 


Now you can increase your productive 
capacity without delay. These Hamilton 
presses are in stock, as well as other single 
action, double action and triple action 
presses. 


Hamilton’s new unique policy of building 
these standard presses for stock means a 
sound investment for you. You’ll profit by 
acting right away. 











Like to get details on these available 
presses? Just pick up your phone and 
call Hamilton Division, Baldwin-Lima- 
Hamilton Corporation, Hamilton, Ohio. 


Lam 
Sod 


Hamilton Division 


BALDWIN-LIMA-HAMILTON 





These are the features 


that make --Verson- 
presses your best buy 


THE 


erson- 


Lae 


CLUTCH AND BRAKE UNIT 


No tricks — 
just top notch 
performance 


The drawing at the right shows the 
construction and operation of the 
Verson clutch and brake unit. 

With the clutch disengaged, pow- 
erful brake springs clamp brake 
plates against the stationary brake 
disc. The brake disc is mounted to 
the press frame in a manner that 
will permit axial motion but will 
oppose rotation. 


SPLIT REMOVABLE 
CLUTCH LINING DISC 


SPLIT CONNECTION 
BRAKE LINING DISC 





CLUTCH PLATES BRAKE PLATES 


























To engage the clutch, air is ad- 
mitted to the operating cylinder 
through a passage in the drive shaft. 
This forces the piston out, compress- 
ing the brake springs and releasing 
the brake. Further motion of the pis- 
ton engages the clutch thereby 
transmitting tne motion of the fly- 
wheel to the clutch shaft. 

When air pressure in the operat- 
ing cylinder is released, the brake 
springs pull the piston back, first 
disengaging the clutch and then 
engaging the brake. 


/__ PASSAGE FOR AIR 
TO CYLINDER 























CLUTCH PLATES BRAKE PLATES 
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SPLIT CONNECTION 
BRAKE LINING DISC 














SPLIT REMOVABLE 
CLUTCH LINING DISC 








The Verson Pneumatic Clutch and Brake Unit 
is the heart of Verson mechanical presses. It is a 
mechanically interlocked type which eliminates 
all possibility of overlap between clutch and 
brake. Drag cannot occur, efficient power appli- 
cation is assured and wear on clutch and brake 
linings is minimized. Shock and vibration are 
also minimized for longer press life. This is no 
trick clutch . . . it is a soundly designed unit that 


A Verson Press for every job from 60 tons up. 
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_Verson-~| 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 


cas ae 


has been proved in countless hours of abusive 
tests and years of field experience. 

The Verson Pneumatic Clutch and Brake Unit 
is just one of many reasons why it pays to 
specify Verson Presses for your requirements. 
We'll be happy to tell you the whole story. For 
specific recommendations, send an outline of 
your requirements. 


Ask us about our new customized 
installment and leasing programs. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9316 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS e SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 
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W hen a part must be located 
from two holes for subsequent ma- 
chining operations, it is always a 
problem how best to dimension the 
locating holes, the two locating 
pins and their center distance. 

One solution is by holding hole 
diameters and the center distance 
in the part to close tolerances, to 
do the same with the loeating fix- 
ture, and to make one of the locat- 
ing pins undersize to take care of 
variations. Such procedure is ex- 
pensive, especially when the part 
itself does not require such ex- 
treme accuracy. 

While it is comparatively simple 
to machine a hole to a tolerance of 
+ 0.0005 in., it is more difficult to 
hold a center distance to such lim- 
its on a production basis. For ex- 
ample, when _ production-drilled 
and reamed holes are held to tol- 
erances of + 0.0005 in., with 
tolerances of + 0.005 on center dis- 
tance, and the locating fixture has 
a center distance tolerance of + 
0.001 in., the total mismatch would 
be + 0.006 in. A round pin then 
must be 0.012 in. undersize to meet 
possible variations. 

Substitution of a diamond- 
shaped pin for the undersized 
round locating pin makes it pos- 
sible to reduce this error consider- 
ably. One now uses to _ best 
advantage the easily maintained 
close hole diameter, and minimizes 
the effect of generous tolerance for 
the center distance. A diamond 
shape is recommended because it 
results in a stronger pin. If high 
strength is not necessary, two par- 
allel flats a distance F apart will 
have the same effect and are less 


DIAMOND LOCATING PINS...| 


RUDOLPH GREENBERG, Equipment Engineering, Lamp Division 
WESTINGHOUSE 

















difficult to produce. It should be 
noted, however, that the centerline 
bisecting F must be at right angles 
to the center distance between the 
two locating pins. 

The mathematical relationships 
between B, the hole diameter, lo- 
cating pin diameter P and the 
amount of mismatch D can easily 
be determined, giving the equation 
for the nomogram, page 13. 

The derivation is: 
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ELECTRIC CORPORATION, BLOOMFIELD, NJ 


B = Hole diameter 

P = Locating pin diameter 
zL(p- 

C=5(P-B) 

D = Mismatch 


F = Width of cylindrical 
section to permit'D" 


B? - P? — 4D? 


oe = 4 


Because B = P + 2C 


ty 
FP o= i ee C) - D 
For a simple nomographic presen- 
tation the above equation can be 
written: 


C 
F+D= >- (P+ C) 


Because F cannot be larger than 


Cc 
P, the maximum value of — 


will be 1. 

When using the nomogram, the 
value C may be omitted in the col- 
umn (P + C) without significantly 
altering the result. 

This nomogram can also be used 
for the correction of binding of 
machine elements that slide over 
two round bars which have a fixed 
center distance. 
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Built for high production, and using two identical 
broaches rotated in true synchronism by a sturdy lead 
bar, this new LAPOINTE machine broaches helical 
internal gear automotive parts two at a time, ata rate of 
320 parts per hour... at 80% efficiency! 


No wonder that it broaches without chatter: it has 
massive, quiet gears... a heavy, rigid frame... and 
electro-motive drive! No wonder, either, that because 
of these features the work is more accurate, and tool 
life is increased 400% to 500% between grinds! 


for broaching speeds of 10 to 100 feet-per-minute. 


Can be built in other types and sizes up to 50 tons. 


Send today for literature. Ask for Bulletin VUE-7- 2, 
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DIAMOND LOCATING PINS...1I 
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' 


B=Hole dia. C+ 4 (B-P) 
P=Loc. pindia D=Mismatch 


F+D= <(P+C) 


EXAMPLE: 

B= 0.876 

P=0.875 

D = +0.005 
P+C=0.8755 
£=0.0005 =0.005=0.! 
F+D=0.08755 

F= 0.0825 


FO.700 


Fr 0600 


- 0.500 


+ 0.400 
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and they both have lead 


Today’s Purchasing Agent is recognized as part of the executive 
management team. Why? Because the modern PA, using value 
analysis, is looking beyond initial cost to specify products that 
can be purchased to be produced at a profit. 


Parts machined from Ledloy* give production line savings. 


Freer machining, faster feeds and speeds and longer tool life add 
value through each manufacturing step. 


Because Ledloy cuts clean for finer finish, its use sometimes elimi- 
nates final machining. 


The end result—a total saving accumulated step by step from 
rough stock to finished product that makes Ledloy a “smart buy.” 


*inland Ledloy License 


COPPERWELD STEEL COMPANY /STEEL DIVISION / WARREN, OHIO 
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HOW TO MILL A LARGER RADIUS THAN CUTTER’S 


When a blueprint calls for milling a larger radius than 
possessed by any available cutter, the solution is to tilt 
the cutter. It’s true that an ellipse, rather than a circular 
element, is generated. However, the error may not be 
important in many cases, and if it is the discrepancy 
can be corrected by working to a templet. 

The tilt height of the cutter equals the cutter dia times 
the cutter dia divided by the dia of the required curva- 
ture. 

Example: to approximate an arc of a 12-in. circle, 
using a 6-in. cutter. 

Solution: tilt height = 6 x 6/12 = 3 in. 

The accompanying table of ratios is based on the law 
of sines and will give the tilt angle when the ratio 
between cutter dia and curvature dia is known. In the 
above example, the ratio is 3/6 = 0.50. Tilt angle is then 
30°, which checks with the example. 


For 30° tilt cut 
radius (at bottom) 
\ is double the cutter 

radius 





<8 outline 
mmamddeddlddlldlldl deel 








LAURENCE P HERRON 


A 


Center of — 
true circle 


Same as cutter 
diameter — 
Tilt 
height 


al ¥ EPs eH 
Circle and ellipse have 
—same curvature here 
: Ly 
: ~ True- 
ki, circle 
Actual cut’ 
is elliptical 


| 
| 
t 





Curvature here hos 6" rad 





RATIO ANGLE RATIO ANGLE RATIO 


ANGLE 


RATIO ANGLE RATIO ANGLE RATIO ANGLE 








0.05 A 0.21 

0.06 0.22 

0.07 é 0.23 

0.08 . 0.24 

0.09 ‘ 0.25 

0.10 . 0.26 

0.11 : 0.27 

0.12 4 0.28 

0.13 : 0.29 

0.14 , 0.30 

0.15 0.31 

0.16 * 0.32 

0.17 F 0.33 

0.18 y 0.34 

0.19 ‘ 0.35 ‘ 
0.20 ° 0.36 21.1 











32.0 0.69 43.6 0.85 58.2 
32.7 0.70 44.4 i 59.3 
33.4 0.71 452 : 60.5 
34.1 0.72 . ) 61.7 
34 8 0.73 . . 62.9 
35.5 0.74 ‘ : 64.2 
36.2 0.75 , I 65.5 
36.9 0.76 ; . 66.9 
37.6 0.77 , i 68.4 
38.3 0.78 A . 70.1 
39.0 0.79 : : 71.8 
39.8 0.80 . A 73.7 
40.5 0.81 3 x 75.9 
41.3 0.82 : ‘ 78.5 
42.1 0.83 , . 81.8 
0.84 
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"Why should | use 


V-R Toolholders and ‘Throw-Away' Blanks?" 


“Glad you asked me that question. There are many 
reasons why you should buy V-R Toolholders and 
‘Throw-Away’ blanks, but all are summed up in 
saving you money. You are using an AR-16 brazed 
tool on that turret lathe job in your shop with an 
original cost of $2.84, plus your cost of grinding a 
chipbreaker in the carbide, plus the additional cost 
of each re-grind. 


“When you use a V-R toolholder and utility 
“‘Throw-Away’ inserts at a cost of 56¢ per insert, 
you get six cutting edges that you can use without 
any grinding, completely eliminating expensive 
grinding costs. 

“Try a V-R toolholder and ‘Throw-Away’ blanks 


and you will be amazed at the savings that are 
possible.” 


"Vascoloy- Ra met CORPORATION 








TOOLHOLDERS WITH 
\- R CAST ALLOY 
CHIPBREAKER PLATE 


e eliminate chipbreaker grind- 
ing in the insert 


e eliminate carbide grinding 


@ are always on-center with any 
length of blank 


® absorbs cutting heat, prolongs 
carbide life 


e have wear resistant . . . shock 
resistant cast alloy chip- 
breaker plate 


e are available with either a 
standard or a blank chip- 
breaker easily modified with 
any grinding wheel for spe- 
cial applications 


e have precision-made, replace- 
able elevator, chipbreaker 
plate and screws. 





SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORAT 


MANUFACTURERS OF CARBIDETOOLS TOOLHOLDERS 
CEMENTED CARBIDES ° AND BLANKS ° AND INSERTS 


TANTUNG 
e 
TOOLS TOOLS 


eo DIES, 


818 MARKET STREET WAUKEGAN, ILLINOIS 
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Talking Shop... 












Making It Tougher 

AIRCRAFT DESIGNERS continue with 
their policy of setting impossible 
problems for the shop. Good current 
examples are provided by the design 
of such elements as flat tracks and 
door guides with extremely close 
machining tolerances. Then, when 
all tolerances have been attained, 
usually at extensive cost, the finished 
part or assembly is hung on a sheet- 
metal structure and the tolerances go 
for nothing. 

Sooner or later, aircraft designers 
and engineering departments must 
come to the realization that assem- 
bly tolerances must be as close as 
machining tolerances if the value of 
those close tolerances is to be re- 
tained. It will be necessary to aban- 
don jig assembly of such parts and 
go either to integral structure or 
assembly before machining. The lat- 
ter presents so many problems in 
terms of providing portable machine 
tools or special machine tools into 
which a fuselage section can be put 
that it should appeal to designers. 


Wonder Metal? 


TITANIUM, alternately praised and 
damned as a wonder metal is be- 
ginning to show some potential for 
civilian applications. One of the first 
is in racing sailboats where titanium 
fittings are far superior to anything 
else. Titanium, in sea water for ex- 
ample, would lose one-thousandth 
inch of surface in 1,250 years. This 
indicates applications in many in- 
dustries where corrosion is a prob- 
lem, including chemical and food 
processing. Titanium weighs 44% 
less than stainless and has about the 
same strength. It is currently sev- 
eral times as expensive as stainless, 
but this differential will of course 
be reduced as production increases. 
The sailboat boys are now crying for 
titanium wire and cable for rigging, 
figuring that the saving in rigging 
weight would be well worth the 
added cost. 
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Aluminum Beer Cans 

A DENVER COMPANY, Aluminum Inter- 
national, Inc, is the second to an- 
nounce work on aluminum cans for 
beer and other food products. The 
beer industry has a growing public- 
relations problem because of the 
tinplate cans littering highways, 
picnic grounds and camping grounds. 
Aluminum cans have the advantage 
that they are redeemable for full 
scrap value. Cost is currently pro- 
hibitive compared to tinplate, but 
there are possibilities of converting 
aluminum from ingot to can with 
many fewer steps than at present. 
A 7-oz can is redeemabie as scrap 
for about a penny. It cannot be re- 
filled, but can be melted down and 
refabricated. 


Golly, What a Galleon! 
FULL-RIGGED, four-masted galleon, 4 
ft long and weighing 200 lb, has been 
constructed entirely from pewter by 
a father and son in Stockholm, 
Sweden. It took five years of their 
leisure time and represents every 
known art and method of working, 
casting, fashioning, and finishing 
pewter. It is on exhibition at the Tin 
Institute exhibition in London and 
will be brought to the US early in 
1956 for exhibition in 10 principal 
cities, together with all the other 
examples of the pewterer’s art, an- 
cient and modern. Weight is 250 lb, 
value (insured) about £5000. 


What UAW Missed 

WHEN UAW REFUSED the offer of Gen- 
eral Motors’ common stock as op- 
posed to the Guaranteed Annual 
Wage, it cost its members a consider- 
able amount of money. The offer 
was made on a_ partial-payment 
basis. Since June 1, the value of the 
common stock has risen about $30 a 
share. The plan offered to the union 
permitted investment of as much 
as 10% of income in stock and US 
bonds. The average worker earn- 
ing about $4500 a year thus could 
have acquired $450 worth of Gen- 


eral Motors stock, of which one-half 
would have been free. This, on June 
1, would have permitted purchase 
of 4.7 shares of stock, currently 
worth $600. In other words, the 
worker would have had a paper prof- 
it of $375 in less than one month, 
more than three times what Gen- 
eral Motors has deposited this year 
into the trust fund at the rate of 5 
cents a manhour worked. Such com- 
parisons are of course always dan- 
gerous, but that is the way it works 
out in this particular case. 


Wonder Battery 

ELGIN NATIONAL Watch Co has de- 
veloped a button-size battery which 
does not leak, swell or gas. It is 
claimed to have 25% more capacity 
than any other comparable sealed 
battery, and to deliver fairly con- 
stant output for a couple of years. 
The big secret is indium as an anode. 
This is a soft, silvery metal which 
has so little tendency toward leak- 
age and gassing that separators and 
cases may be much thinner. A cell 
the shape of half a dime, and three 
times as thick, will deliver 1.15 volts 
and power a wrist watch. Similar 
cells might be used in many kinds 
of small instruments including port- 
able meters. 


Don't Go West 

ANSEL R CLeEary, assistant director, 
Bureau of Apprenticeship, U S Dept 
of Labor, said recently that oppor- 
tunities for advancement to man- 
agement positions are greater for 
machinist apprentices who remain 
with the company that trains them. 
A recent study in Wisconsin of 315 
apprentices who became journeymen 
in 1940-41 shows 268 remained in the 
trade. Of these, 115 became manage- 
ment; of the 15% who left Metal- 
working, the average worked six 
years as machinists before leaving. 
Men who shifted to other shops got 
more all-round machinist work to do 
but continued as machinists, while 
those who stayed with their original 
employer moved up. 
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What's Going on Down 


Well, take North Carolina as an example. In the Tarheel State, King 


Cotton and King Tobacco had better look to their laurels—there's 


a husky, fast-growing young newcomer called Metalworking making 


a strong bid for No. 1 position in that state's economy. The governor 


of North Carolina recently gave AM Associate Editor Jim Linsley 


a personal invitation to "Come down and take a look around.” Jim 


did—and here's what he saw 


RALEIGH, N C—There’s a new look 
in the South these days. Dixie’s tra- 
ditional economic standbys—cotton- 
textiles, tobacco, and wood-furniture 
—are having to make elbow room 
for a mushrooming Metalworking in- 
dustry as major firms open new 
plants and create not only employ- 
ment opportunities but a whole new 
concept of labor relations. 

Take North Carolina, for instance, 
that traditional stronghold of the 
wood-cotton-tobacco triumvirate is 
fast diversifying its industrial pic- 
ture. Gradual at first, the change is 
proceeding at a_ fast-increasing 
tempo. Last year alone saw more 
than 130 new industries springing up 
in the state. And particularly note- 
worthy is the number of new metal- 
working plants that bid fair to create 
a new major metalworking center. 

Most of the State’s communities 
are relatively small by Northern 
and Midwestern standards, and the 
Dept of Conservation & Develop- 
ment, under the leadership of Gov- 
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ernor Luther H Hodges and Direc- 
tor Ben E Douglas, has worked out 
a careful plan for statewide dispersal 
of the new industries to insure opti- 
mum utilization of available labor 
supplies and avoid the creation of 
over-industrialized areas. No pres- 
sure, of course, is applied to compel 
a manufacturer to select a particu- 
lar area, but rather, the Department 
will point out the specific advantages 
of various locations. 

The task of selecting a new plant 
location is made easier by the tax 
program. North Carolina is no 
Utopia—like any other state, it has 
its tax program and its tax problems 
—and it does not offer any “give- 
away” plans to entice new industries 
into a particular location. Each plant 
must pay its fair share of the bur- 
den. But taxes are moderate as com- 
pared to many Northern states, and 
the tax structure is unusual in that 
all schools and highways are under 
state, rather than local, jurisdiction. 
This means that a sudden increase in 
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population caused by the construc- 
tion of a new factory does not result 
in a sudden jump in local tax rates 
because of the increased demand for 
new schools and other facilities. The 
load is spread evenly over the state. 

This new industrial shift has 
created a unique opportunity for 
state-wide planning. With the state 
starting virtually from scratch, in 
the metalworking field at least, it is 
possible to carry out an organized 
scheme of industry dispersal, and it 
is undoubtedly better for the people 
as a whole to have a hundred plants 
scattered among 30 or 40 communi- 
ties than to have them concentrated 
in one or two areas. From the na- 
tional security standpoint, too, this 
decentralization is highly desirable, 
and it is worth noting that not a 
single critical target area is located 
within the state boundaries. 


How about Labor? 


It is perhaps logical to inquire why 
the metalworking industry should 
turn to so predominantly an agricul- 
tural and textile area in its search 
for new locations. Here, there is no 
generations-old tradition of crafts- 
manship, no permanent pool of ex- 
perienced machinists, no_ great 
metropolitan area as an immediate 
outlet. Yet the answer is not far to 
seek. It lies in the unquestionably 
higher productivity per employee. 
And the underlying cause for this is 
in the deep-rooted religious convic- 
tions of the greater part of the 
state’s citizens. Unaffected by the 
bitter labor-management feuds of 
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South? 


the past hundred years, the average 
worker feels himself bound in con- 
science to deliver a fair day’s work 
for a fair day’s pay. The sentiment 
is not openly expressed with pious 
exclamations—it simply exists and is 
taken for granted. Nor does it ap- 
pear likely that changing economic 
conditions will materially affect it. 

And economic conditions are 
changing. The barefoot mountaineer 
of the Great Smokies is fast fading 
into a legend; the tumbledown log 
shanty is being replaced by neat, 
white, frame houses; and there is a 
modern automobile parked by each 
one. There are more goods to be 
bought, and more money available 
with which to buy them. Wages in 
the metalworking industries are 
somewhat higher than normal for 
the area, although perhaps slightly 
lower than in similar plants in the 
North. The difference, however, is 
not particularly significant and is 
not a governing factor. 

What is particularly important is 
the mental attitude of the people 
toward the new field of employment. 
He is an independent fellow, this 
North Carolinian, and he does not 
take kindly to regimentation or to 
being pushed around. He is willing 
to work, and willing to learn, but he 
will stand for no dictation from 
either management or union lead- 
ers. The new Westinghouse plant at 
Raleigh offers an excellent example 
| of this. It is unique in that it is the 
Corporation’s only non-union plant, 
and this by employee vote. 

(Continued on page 156) 
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Twenty-million-dollar 
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Western Electric’s giant new electronics plant. . . 
Typical of the new plants now being erected in the South is the recently 
completed Western Electric factory at Winston Salem. Front structure is 
the office building; behind is the 760 x 360-ft manufacturing building 
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GE's $20-million plant at Hickory, NC... 

plant now under construction by General Electric at 
Hickory, N C, for production of distribution transformers to meet anticipated 
demand for electric power in the South 





Retraining textile workers for Metalworking . . . 
It’s a far cry from cigarette-making machines or the clattering looms of the 
cotton mills, yet these girls perform intricate operations on electronic equip- 


ment after only a brief training period at Western Electric plant 
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Setting Up Metalworking'’s “Greatest 


With the biggest industrial show in history, the 


Machine Tool Show, only a month away, how are things going 
out at Chicago's Amphitheater? We sent News Editor Bob 
Sheets out to take a look. He went, he saw, and he was 


conquered by the ease with which crews out there are 


performing miracles of machinery moving and installation 


CHICAGO — It’s a month before the 
show and it’s hot here in Chicago: 
the thermometer on the way from 
the airport registered 107 in the sun. 
You get the okay from the guard at 
the entrance and walk into the Arena 
of the International Amphitheater. 

Even at this stage, the Machine 
Tool Show is impressive. Maybe 40 
machine tools and presses are al- 
ready in place in this Hall of Giants. 
They range from screw and bar ma- 
chines up to huge planer-millers, 
boring machines and presses. 

Down at one end are a few 
ghostly looking shapes, machines 
heavily shrouded, whether for pur- 
poses of dust protection or last- 
minute surprise value no one seems 
to want to say. But there’s no peek- 
ing or the Pinkerton man will be 
over with murder in his eye. 


Things get done — fast 


It’s hot outside and it’s hot in- 
side, and the dozens of machinery 
riggers and movers seem to be 
working at a casual pace. That casual 
pace is a snare and a delusion as 
you soon find out. 

Watch for a while. A goodish- 
sized press is trucked in. One of the 
floor managers consults his plan, 
looks at the adhesive-taped arrows 
and X’s that mark booth and ma- 
chine locations, points out the spot 
where he wants the press. A mobile 
crane moves in, with it maybe a half 
dozen or so riggers. If you want to 
watch this machinery rigging and 
- moving operation, don’t wander over 
‘to the refreshment booth for a coke. 
If you do, you’ll find it’s all over 
when you get back — it’s handled 
just that fast. A job that would give 
the average plant superintendent or 
chief engineer a week of installation 
headaches has been done in a matter 
of minutes. 
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You'll find this air of quiet effi- 
ciency all up and down the line here 
at the Amphitheater —this way of 
getting even the most monumental 
jobs done without fuss or feathers, 
and in a hurry. The reason is ex- 
perience, from top management 
down to laborers. 


“Like a well-oiled watch” 


To find out how and why this 
toughest of all industrial show set- 
up jobs ticks like a well-oiled watch, 
you climb a short flight of stairs to 
the balcony. Inside a door marked 
“National Machine Tool Builders 
Association — Tell Berna, General 
Manager,” you find Mrs Florence 
Bihl. She works for the Chicago 
Convention Bureau, will have charge 
of the 70 to 100 girls who’ll handle 
registration. 

“Mr Berna’s gone back to Cleve- 
land, but he’ll be here Monday,” she 
says. This is standard operating pro- 
cedure for Mr Berna these days. 
Right now, he’s running back and 
forth to Cleveland with the reg- 
ularity of a commuter catching the 
5:15. Later, as show preparations 
start to snowball, he’ll practically 
live right here in the Amphitheater 
— eating, breathing and sleeping Ma- 
chine Tool Show. 


Paging Dick Tracy 

Go across the hall to Clapp & 
Poliak, the exhibit managers, she 
says. You do. For a rarity, both Mr 
Clapp and Mr Poliak are in. One or 
the other is always on tap to act as 
trouble shooter — usually it’s Tru- 
man L Clapp, who’s come out of 
retirement for the Machine Tool 
Show because, like the proverbial 
Irishman, he just can’t resist a good 
fight. At the moment, he’s interested 
in what he calls the “Dick Tracy 
two-way wrist radio” setup they’re 
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installing between his office and the 
floor managers. It’ll save a lot of leg 
work when the going gets rough. 
When Clapp or Poliak want some- 
one on the floor they buzz one of 
their four managers, who carry lapel 
receivers. When he hears the buzz, 
the floor manager plugs into one of 
a dozen wall outlets with a belt 
microphone and talks to the boss. 
Saul Poliak sits across the room 
in front of two phones that seldom 
stop ringing. You wait while he talks 
to the man in charge of painting 
signs for the show. “Come in,” he 
says, “I’ve been expecting you. I’ve 
only got two hours before I catch 
a plane back to New York. Got your 
notebook ready? I’m going to take 
you around to all the key men put- 
ting on the show. Don’t take notes 
now. Just shake hands, write down 
the man’s name and come back and 
talk to him later. Okay? Let’s go.” 


Gas-buggy safari 


Saul Poliak is a man in a hurry. 
You tear downstairs after him, fall 
into the private gas-buggy that gets 
him around the Amphitheater in no 
time flat. He’s got an eye like an 
Indianapolis driver. You scoot be- 
tween towering machine tools, 
around aisle corners, and wind up 
at a door in the new annex marked 
“United Exposition Service.” 

“This is one of the Katz boys — 
Harry,” he says. “He’s the guy who 
rents exhibit furniture and draperies, 
moves bar stock in to the exhibits 
and finished products out, besides 
doing practically everything no one 
else has time to do around here. 
Okay? Got his name? Now let’s go 
see Bob Rosenberger. He’s the man 
who’s_ responsible for machinery 
moving and erecting. He’s fabulous.” 

You meet Rosenberger, you meet 
the Amphitheater’s electrical boss, 
you meet Clapp & Poliak’s floor 
managers, you meet a lot of key 
people in a hurry. Tomorrow, you'll 
come back and talk to them. 

You come back around nine the 
next morning, early for a visiting 
editor who’s motto is “let the guy 
open his mail first.” But in this case 
there’s no mail for your interviewees 
to open, and they’ve been on the job 
for at least an hour when you get 
there. 
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Show’ 


“Begin at the beginning,” you say 
to yourself, “how about all these 
fancy electrical bus ducts running 
across the exhibits?” The man to see 
for that is Bob Benson of Produce 
Terminal Corp, part of the Union 
Stock Yard & Transit Co setup. You 
met him yesterday. He’s got a tiny 
office he shares with fellow boss 
electrician Frank Schimandl and a 
secretary. “Sit down,” he says, mov- 
ing a pile of papers and diagrams 
off the only free chair, “What do 
you want to know?” 


“Biggest we've ever handled” 


“Everything,” you say. He tells 
you that this is the biggest show job 
he’s ever handled. That by the time 
the show opens its doors he’ll have 
100 to 125 electricians at work in 
the Amphitheater and the new an- 
nex. The new annex, he says, is 
built from top to bottom to accom- 
modate the Machine Tool Show, and 
it’s rigged electrically with that in 
mind. 

For instance, three transformer 
vaults have been built for the ad- 
dition. Each has a capacity of 1500 
kva, and each supplies 14 runs of 
250-ft-long, 600-amp, 3-phase, 440- 
volt bus ducts that supply the ex- 
hibits. Altogether, the new addition 
has 8000 connected-hp of electricity. 
The main building of the Amphi- 
theater has the same. Eight runs of 
bus ducts have been added to the 
main building especially for the 
show. Both it and the addition have 
4500 kva available. Combined con- 
nected horsepower of the two build- 
ings is 16,000 — the most power ever 
installed for any Amphitheater 
show. The tailored-to-the-Machine- 
Tool-Show new addition has 30-35 
foot candle lighting throughout. 
Lighting in the main building wasn’t 
that good, except for the 60-ft- 
candle Main Arena, so temporary 
lighting has been installed in the 
main building’s north and south 
halls to up lighting to 30 ft candles. 
Benson’s men do “everything elec- 
trical in the building,” plus wiring the 
exhibits. The exhibitor sends in his 
electrical requirements well in ad- 
vance of the show so that drop feed- 
ers from the bus ducts can be in- 
stalled. The exhibitor can have one 
of his own men supervise control 
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“A LOT OF MACHINES ARE SHIPPED IN LYING ON THEIR SIDES” and 
getting this huge Clearing press set up in the main arena was some job. The 
photo was taken by one of Pennover Merchants Transfer Co’s machinery movers, 
Jack Weld, an amateur lensman— and a good one, too, as this photo proves 


“SPUR TRACK RUNS RIGHT INTO ANNEX,” and from it more than 5-million 
lb of machine tools have been unloaded since preparations started at the Inter- 
national Amphitheater back around the first week in June 
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MACHINE TOOL SHOW (continued) 


wiring and connections to drop feed- 
ers, but exhibitors’ people can’t 
touch the actual electrical work. 
You leave Benson’s office, learn 
your next stop, Pennoyer Mer- 
chants Transfer Co, is way over in 
the new annex. You begin to wish 
you had Saul Poliak’s gas buggy. 


Those fabulous movers 


Pennoyer’s office is alongside the 
spur track that runs into the annex. 
It’s a big office, but it’s stacked to 
the ceiling with ropes, pulleys and 
crowbars. Looks more like a ware- 
house. At one end several desks are 
butted together to form one long 
one. In the middle, surrounded by 
advice-seeking crew chiefs, clerks, 
and flies from the stock yard, sits 
the master mind of the show’s ma- 
chinery movers, Bob Rosenberger. 
There’s maybe a dozen men running 
in and out and asking him ques- 
tions at once. One wants to know 
where in hell is that shipment from 
New England — and if it doesn’t get 
here, can he move another flat car 
in. No, says Rosenberger, exhibits 
this big have to go in in order and out 
in order, otherwise how’re you going 
to squeeze a 50-ton press in a tight 
space between a planer-miller and 
another press? Another wants to 
know can he take on another crew, 
and so on. Rosenberger answers 
question after question calmly. You 
get the idea that the reason things 
run so smoothly outside is that the 
answers are all here and they’re 
right, before the floor work starts. 
You wait for a chance to talk to 
Rosenberger, it doesn’t come, he’s 
too busy. 

You buttonhole one of his assist- 
ants. He tells you Rosenberger has 
been in the business 40 years, that 
he’s the old master of the machin- 
ery moving business. “We handled 
the °47 show here, too,” he says, 
“Then we had 105 movers, 30 mill- 
wrights, and 10 supervisors and as- 
sistants at work when we reached 
the peak just before the show 
opened. By the time this one opens, 
we expect to have twice that many 
men at work.” 

Pennoyer’s job starts at the un- 
loading platforms — either trucks or 
railroad cars. The machines are 
moved to the booths. Then a new 
crew moves in, uncrates and unskids 
the machines, and aligns and levels 
them. “A lot of machines are shipped 
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“MACHINES HEAVILY SHROUDED,” for secrecy or for protection against 
dust and dirt, stand in front of a huge Cincinnati Shaper Co 114-in.-thick capacity 
shear press and press brake in the new International Amphitheater Annex. 
Workman is putting finishing touches to the press brake 


in lying on their sides, we lift them 
upright with a mobile crane. Biggest 
job we’ve handled that way so far 
is that big 89-ton Danly press out 
there. The crown alone weighed 47 
tons. It was a rough job.” 

Pennoyer’s work ends with instal- 
lation. The firm doesn’t touch the 
electrical hookup. But work will 
start in reverse when the show is 
over. Everything has to come out 
just the opposite from the way it 
went in “or there’d be an awful 
snafu.” 

Next, over to Poirot Exhibitors 
Service to see what’s going on there. 
These are the people who handle 
plumbing, carpentry work and paint- 
ing, plus a few dozen other assign- 
ments nobody else can handle be- 
cause of inter-union jurisdiction. E C 
Fisher, Poirot VP who handles the 
show, isn’t in, but his secretary 
gets him on the phone. He’s pretty 
swamped at the moment. His firm 
has two of the biggest jobs in its 
history running at the same time, 
the Machine Tool Show and the GM 
Powerama at Soldier Field. Poirot 
will have close to 300 workers at 
the Machine Tool Show, and 800 at 
the Powerama at the same time —a 
big labor force that sprawls over 
into about eight unions, a fact that 
gives Poirot union jurisdictional 
scope to do jobs more limited out- 
fits can’t do. 

Poirot’s staff is starting to snow- 
ball as the show’s opening day gets 


nearer. By peak time, the firm will 
have some 200 carpenters building 
flooring, aprons, platforms and back- 
grounds; 20 painters at work on ma- 
chines and exhibits, 6 sheet metal 
men, 20-25 ironworkers, and maybe 
30 fitters (plumbers) to rig any- 
thing that needs piping. On top of 
all this, the company has men dig- 
ging pits in the concrete floors to ac- 
commodate some machines (they’ll 
repair the holes when the show’s 
over, too), others erecting tram- 
rails, and crews that erect and dis- 
mantle displays. “We like to work 
on a show of this kind,” Fisher says, 
“the men like it. They feel they’re 
making a real contribution to in- 
dustry. And they work with men 
of their own kind — exhibitors and 
their crews who speak the language. 
These machine tool people know 
their stuff. I don’t mind telling you 
they’re the nicest people we’ve ever 
worked with.” 

That about sums up the way 
people feel around the Amphitheater. 
With the biggest, toughest show job 
in industrial history coming up, 
things are getting done around here 
— quickly, quietly and with a mini- 
mum of fuss. Because each man in- 
volved in this tremendous operation 
is an expert in his own right, every 
operation dovetails neatly, and it’s 
no lie around here that “the im- 
probable will be done immediately. 
The impossible will take a little 
longer.” 
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Biggest “Push-Through’ Press Goes to Work 


WILMINGTON, DEL—Believed to 
be the biggest and fastest press of 
the “push-through” type, a Verson 
3,000-tonner is producing dished 
heads in diameters from 37% in. to 
120 in. at Colorado Fuel & Iron 
Corp’s Wickwire Spencer Division 
Plant at Claymont, just outside Wil- 
mington. 


Unique “Escalator” 

Unique feature of the three-story 
press is an “escalator” system lo- 
cated under the ground floor that, 
as the punch comes down and a 
stripping ring releases the formed 
head, sends a hydraulic elevator 
shaft up to receive the head, then 
lowers it to a link-chain conveyor 
with sloping dogs. The conveyor 
carries the formed head up a 17° 
incline to floor level, slides it onto 
a 60-ft gravity conveyor that takes 
it to the head-trimming machines. 

The press, using dies of various 
ferrous metals, will currently press 
dished heads up to 120-in. dia from 
cold %-in. plate, and will press con- 
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ELEVATOR SHAFT in chamber under ground floor of the press lowers a 
dished head onto conveyor that takes it upstairs to trimming department 
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“PUSH-THROUGH” PRESS 
(continued) 

siderably heavier hot plate when 
additional equipment is installed. 
The press can work with virtually 
any metal, including stainless. Cur- 
rent production is on 40%-in. ID 
hemispheric propane heads made 
from %-in. ASTM A-295 Grade C 
flange carbon steel plate. 


Double Action 


The press gets its total 3000 tons 
pressure from a double action— 
2000 tons pressure on the punch- 
holder, and 1000 tons on the blank 
holder. It required seven flatcars to 
ship it to CF & I’s Claymore plant 
from Verson’s plant in Chicago. 


250 EXHIBITORS 
SLATED FOR PE SHOW 


CHICAGO—Some 250 firms will dis- 
play automation and production 
equipment at the Production Engi- 
neering Show, to be held at Navy 
Pier here concurrently with the 
Machine Tool Show, September 6-16. 
This will make it the largest initial 
show ever staged for any new series 
of annual industrial expositions, ac- 
cording to Clapp & Poliak, Inc, who 
will produce the show in conjunction 
with the Machine Tool Show, and 
with full sanction of the National 
Machine Tool Builders’ Association. 
Buses will run between the two 
shows, which between them are ex- 
pected to attract anywhere from 
100,000 visitors upwards. 

A major feature of the Production 
Engineering Show will be an un- 
precedented joint presentation by 
American Machinist and cther Mc- 
Graw-Hill magazines of industrial 
research results from eight engineer- 
ing colleges. 


Eight Major Classifications 


The show’s exhibits will fall into 
eight major classifications: monitor- 
ing equipment, governing equip- 
ment, special production equipment, 
equipment components, materials 
handling, machine tool accessories 
and inspection and gaging equip- 
ment of all kinds. 

Hours of the Production Engineer- 
ing Show and the Machine Tool 
Show have been coordinated to al- 
low visitors to make maximum use 
of their time. The Machine Tool 
Show will be open from 10 am to 
5:30 pm, the Production Engineering 
Show from 1 to 10 pm. 
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Companies in the News... 


Simonds Saw & Steel Co, Fitchburg, 
Mass, has made arrangements to 
operate Heller Brothers Co, New- 
comerstown, Ohio, makers of files 
and rasps, as a subsidiary, Heller 
Tool Co. Heller files will be added 
to Simonds’ line of “Red Tang” files. 


GM’s Fisher Body Division plans to 
build a stamping plant containing 
1.7-million sq ft of floor space on a 
164-acre site near Marion, Ohio. 
Some 3000 people will ultimately be 
engaged in making body parts and 
subassemblies for shipment to other 
Fisher plants. 


Rhodes Lewis Co, Los Angeles pump 
and valve manufacturing subsidiary 
of McCulloch Motor Co, has been 
purchased by Fairchild Engine & 
Airplane Co, will be operated by 
Fairchild’s Stratos Division. 


City Auto Stamping Co, Toledo, 
Ohio, has purchased Globe-Wernicke 
Co, Cincinnati manufacturers of 
metal office equipment, for $6 mil- 
lion, as a diversification move. 


Spincraft Inc, Milwaukee, has bought 
out Falcon Tool & Die Co, also of 
Milwaukee, will make it its Falcon 
Division. 


Worthington Corp has purchased a 
15-acre site in East Orange and 
Newark, NJ, from the Elliott Co. 
The site contains a dozen or so 
buildings with combined floor space 
of 330,000 sq ft, formerly occupied 
by Crocker-Wheeler Electric Co. 
Worthington will install part of its 
air conditioning and pump manu- 
facturing operations. 


Kaiser Aluminum & Chemical Corp 
reports installation of the two 8000- 
ton Air Force heavy extrusion 
presses at its Halethorpe, Md, plant 
is nearly completed, expects to get 
one into operation around Septem- 
ber 1. 


Hupp Corp and Perfection Industries 
Inc are merging. Hupp will become 
the parent company and Perfection 
its Division. Hupp is a producer of 
military components and of compo- 
nents for other manufacturers. Per- 


fection is primarily a producer of 
consumer items. Hupp has plants in 
Chicago and Detroit, is terminating 
operations at its Globe Stamping 
Division in Cleveland. Perfection has 
two plants in Cleveland, and one is 
being built in Waynesboro, Ga. 


Northrop Aircraft and its subsidiary, 
Radioplane Co, will build a 25,000- 
sq-ft guided missile component pilot 
plant in El Paso, Texas, will ulti- 
mately build a much larger plant 
in that area. 


Steel Founders’ Society of America 
has moved to 606 Terminal Tower, 
Cleveland 13. 


R Hoe & Co Inc, New York, nation’s 
oldest maker of saws and printing 
equipment, has opened a saw manu- 
facturing plant at 2700 E Tacoma 
Ave, Portland, Ore. The new 30,000- 
sq-ft plant will double output of 
Hoe’s old Portland plant. 


Wheelabrator Corp is the new name 
of American Wheelabrator & Equip- 
ment Corp, Mishawaka, Ind. No 
other changes are involved. 


Hallden Machine Co, Thomaston, 
Conn, has increased its automatic 
shear manufacturing space 60% with 
a new plant addition. 


American Motors Corp is reported 
to be in the black for the first time 
since the Nash-Hudson merger on 
May 1, 1954. In the quarter ending 
June 30, AMC earned a profit of 
$1,592,307. 


Pressed Metals of America Inc will 
become the fourth Michigan firm 
acquired by Frederick W Richmond, 
New York financier, and his asso- 
ciates, if stockholders approve the 
sale on terms of $7 million cash, plus 
assumption of some Pressed Metal 
liabilities. A subsidiary, Acorn Prod- 
ucts, is included in the sale. 


Chrysler Corp is expected to buy the 
plant, equipment and inventories of 
Universal Products Co Inc, Dear- 
born, Mich, maker of automotive 
drive shafts and components, and 
universal joints. 
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Abrasive Machine Tool Co, East Providence, RI, appointments: Walter P R 
Sceeles (left), sales manager, to assistant to the president; Mr Sceeles, with the 
company for 32 years, will serve as senior administrative and sales advisor; and 
Joseph T Vinbury, formerly advertising manager of the New Britain Machine Co, 
to general sales manager. Mr Vinbury has been a member of the advertising 
and market research committee of the National Machine Tool Builders’ Associa- 
tion for the past six years, chairman for the last three 


Names in the 


John C Coonley, formerly general 
manager of ACF Industries’ Valve Div, 
has been elected president of Hy- 
draulic Press Manufacturing Co, Mt 
Gilead, Ohio. 


Fellows Gear Shaper Co, Springfield, 
Vt, appoints: George H Sanborn, 
general sales manager; Carl S Rice, 
sales manager, Cutter Div; and J F 
Hronek, sales manager, Plastics Div. 


Jack F Anschuetz, formerly sales 
manager for Clearing Machine Corp’s 
Hamilton Div, has been named sales 
manager for Baldwin-Lima-Hamil- 
ton Corp’s Hamilton presses. 





T S Bonnema, vice president and fac- 
tory manager of Oster Manufacturing 
Co, Cleveland manufacturer of pipe 


and bolt threading machinery, has 
been elected vice president and general 
manager 
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News... 


F J Geiger, manager of sales and 
engineering, electrical section, of 
Allis- Chalmers Norwood (Ohio) 
Works, has been named general 
manager there. He succeeds P F 
Bauer, appointed general manager 
of the company’s industrial equip- 
ment division. 


Ralph J Eschborn, assistant chief 
engineer of Jack & Heintz, Cleve- 
land, has been named chief engineer. 


Frederick J Lanz and John P Finn, 
sales engineers of Harrington Ma- 
chinery, Inc, West Hartford, Conn, 
have been elected vice presidents of 
the company. 


Robert E Giauque, formerly quality 
coordinator with the Hamilton Stand- 
ard Div, United Aircraft, has been ap- 
pointed works manager and chief en- 
gineer of The E Horton & Son Co, 
Windsor Locks, Conn 


Curtis B Hoffman, formerly assist- 
ant to the president of Foote Bros 
Gear & Machine Corp, Chicago, has 
been appointed vice president, sales, 
of Brush Electronics Co, Cleveland. 


Goddard & Goddard Co, Detroit 
metal cutting tool manufacturer, has 
realigned its management personnel. 
Appointments: H C Henderson, exec- 
utive vice president and treasurer; 
L H Goddard, vice president, mar- 
keting; S H Grattan, vice president, 
engineering; W H Fritz, vice presi- 
dent, manufacturing; Margaret E 
Adams, secretary and controller; J 
Tocco, industrial engineering; W A 
Sommer, director, industrial rela- 
tions. 


Harry R Cole, assistant works man- 
ager of American Car & Foundry’s 
St Louis Car plant, has been pro- 
moted to works manager. 





George Cameron, formerly co-owner of 
Cameron & White Co, Detroit engi- 
neering firm, has been appointed di- 
rector of engineering for Colonial 
Broach & Machine Co 


August 15, 1955 


Carl J Meister has been elected execu- 
tive vice president of Borg-Warner 


Corp’s Atkins Saw Div; Howard O 
Wiesen, vice president, administration; 
and Robert M Zimmerman, vice presi- 
dent, manufacture 
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Self-Resetting Fay Automatic 
Indexes Round Tool in 3° Steps 


Feedback information from the still- 
rotating part is translated into im- 
pulses which correct tool location in 
this self-resetting Fay automatic 
lathe. As successive parts approach 
high or low tolerance limits, the tool 
is moved in or out to make up for 
the difference between part size and 
mean dimension desired. 

The turning tool is a carbide cylin- 
der mounted on a post in the car- 
riage, and is self-adjustable in either 
of two ways: 

The toolpost, really a 2-part tool- 
block, the lower similar to a com- 
pound, the upper hinged. Automatic 
feed in or out is obtained by tilting 
the compound angularly with rela- 
tion to the saddle. Lifting is done by 
an eccentric shaft working against a 
wear face. The eccentric has 10 steps 
of 0.0002 in., for a total adjustment 
of 0.002 in., and is driven by one of 
two single-direction ratchets under 
electronic control. One _ ratchet 
drives forward, the other back, and 
indexing is always positive. 

After the eccentric has corrected 
size as far as it can (in its 10 steps), 
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it returns to starting position, and 
the round tool is indexed 3°. This is 
possible because the normal tool- 
holder is replaced by a block which 
holds a shaft and capscrew on which 
the tool is set. (The tool is straight- 
sided, so the angle of the toolshaft 
gives cutting angles.) For the 3° 
rotation, the toolshaft is indexed an- 
nularly through a work shaft and 
one-direction motor. New cutting 
edges are provided by rotating the 
bit for 103 positions. Then the cap- 
screw is removed, the bit inverted, 
and the tool is ready for another 
103 indexes, after which it is dis- 
carded. 

After 103 indexes the block is in- 
terlocked so the cycle is shut down, 
indicating the need for a new tool. 
Estimates are that each tool is good 
for 6000 pieces (3000 on a side) on 
such work as motor rotors (silicon 
steel), and, because production is 
expected to be 1500 pieces per shift, 
each bit should last for 4 shifts. 


GAGING 


Gaging is done with a magnetic 


proximity gage with an air gap of 
0.005 in. It rocks in for %-sec dwell 
at the end of the cutting cycle. Be- 
cause the piece is still moving, the 
gage measures average diameter, and 
doesn’t confuse roundness and 
height. If desired, the gage-control 
indexing can be replaced with auto- 
matic cycle indexing, turning the too] 
after any given number of pieces. 
The number would be set on an auto- 
matic counter already incorporated 
on the door of the electronic com- 
partment. 


THE MACHINE ITSELF 


The lathe is basically a Fay auto- 
matic lathe with automatic loading 
and unloading equipment, plus clas- 
sifying conveyors, automatic gaging 
and tool resetting, and automatic 
chip handling and disposal. 

Jones & Lamson Machine Co, Spring- 
field, Vt 


MORE DATA? Circle FYI 61, inside back cover 





Multiple-Operation Toolholder 
For Throw-Away Carbide Inserts 


Universatool has been developed to 
perform lead angle facing or turn- 
ing, in both directions; grooving, 
chamfering, both sides; and combi- 
nation plunging-turning operations. 

Square throw-away carbide insert 
provides four sides with the positive 
rake holder. Included in the holder 
design is the Viking fully adjustable 
chipbreaker, replaceable carbide an- 
vil, positive insert location, and in- 
dexability within + 0.002 in. Details 
in bulletin 552. 

Viking Tool Co, Shelton, Conn 


MORE DATA? Circle FYI 62, inside back cover 
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New Red Ring Process Developed 
For Shaving Conical Involute Gears 


Process, which will first be applied 
to shaving teeth on steering gear 
segments in automotive power steer- 
ing mechanisms, makes use of a 
special patented conical helical shav- 
ing cutter, and can be performed on 
standard Red Ring diagonal rotary 
gear shaving machines. It reported- 
ly produces a gear‘that meets rigid 
engineering specifications for surface 
finish, size and accuracy of tooth 
taper. 

Steering gear segment is mounted 
in an arbor assembly having steel 
dummy teeth which complete the 
tooth circumference. The piece is 
located in correct axial location in 
arbor and dummy assembly by 
clamping it against the face from 
which it was generated in the pre- 
vious gear tooth roughing operation. 
Then the gear and arbor unit are 
mounted between centers in mesh 
with the cutter on a standard Red 
Ring machine set up to shave the 
gear by the diagonal method. Cut- 
ter and work gear centerlines are 
set at a slight crossed axis angle for 
the operation. Pushbutton control 
on the machine causes work gear 
assembly to feed across the cutter 


on a diagonal path at 90° to center- 
line of cutter. Work gear feeds back 
across the cutter, and gear and arbor 
unit is removed, thus completing the 
cycle. 

Cycle time for the operation is 
said to be at least as fast as for any 
other gear of similar size and tooth 
specifications produced by the di- 
agonal shaving process. About 0.004 
in. of stock is removed. Typical sec- 
tor shaved has five conical involute, 
tapered teeth that mesh with a 5- 
DP rack having a normal pressure 
angle of about 20°. Special shaving 
cutter used has a 9-in. OD, is about 
1%g in. wide. 

National Broach & Machine Co, 5600 
St Jean Ave, Detroit 13, Mich 


MORE DATA? Circle FYI 63, inside back cover 


Toolbits are available with HSS tips 
welded to carbon-steel shanks main- 
taining a high R. 65-68. Tools are 
surface-ground to plus 0.000 minus 
0.004; sizes from 5/8 to 1-1/2 in. in 
squares, and 1/2 x 5/8 in. to 1 x 1- 
1/2 in. in flats. 
Plew Tool Co, Columbia City, Ind 


MORE DATA? Circle FYI 64, inside back cover 
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Grieder Tube Cutoff Machine 
Can Make 6000 Cuts per Hour 


Utilizing the shear-type cut, the ma- 
chine, said to be accurate within 
0.003 of an inch, cuts off tubing of 
all sizes and shapes from \% to 4 in. 
OD. Model 2000 MAC cuts material 
ranging in diameter from % to 2 in. 
with wall thicknesses up to 0.125; 
Model 4000 MAC, 2 to 4 in., up to 
0.187. Former can make up to 6000 
cuts per hr, depending upon length 
of cut; rate of feed is 600 fom. Speed 
of the 4000 is less. 

Feed is accomplished by a number 
of opposed rolls that feed tubing 
automatically through the machine 
to a positive stop located in align- 
ment with the stock. Stock is held 
firmly in dies which act as a vise, 
and are of the same diameter as tub- 
ing to be cut. Tubing remains sta- 


tionary during the cutting action; 
cut is accomplished by means of two 
blades actuated by the machine 
crankshaft. 

Small horizontal cut is made first, 
removing only the top portion of the 
tube, leaving an opening into the 
bore of stock. Horizontal blade then 
retracts, and vertical blade comes 
down into the opening and completes 
cut without distortion and with 
minimum burr. Both cuts are accom- 
plished in 1/3 of a second on a wall 
thickness up to 1/16 in. 

Method can be used on steel, cop- 
per, brass, aluminum, stainless, and 
various other alloy tubing. 

Grieder Industries, Inc, 
Green, Ohio 


MORE DATA? Circle FY! 65, inside back cover 
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New 37-ton Press 

Added to Press-Rite Line 

Rugged, specially designed high- 
strength alloy frame and heavy re- 
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inforcing ribs on Model 3% increase 
die life. Ribs extend from the main 
bearings, around the gap, and down 
beyond the bolster. These are sup- 
plemented by webbed ribs on bed, 
base, or ram bearings, and above 
main crankshaft bearings, eliminat- 
ing any possible die-wearing deflec- 
tion even under maximum capacities. 

Additional features include: posi- 
tive single-stroke safety clutch; cam- 
actuated brake, full V ramways; and 
extra heavy ram slides. With the 
four-point mechanical clutch, stand- 
ard speed is 120 spm. 

Unit may also be equipped with 
variable speed drives, and with Air- 
flex air-friction drum design clutch. 
In addition, electrically controlled 
brake for maximum operating speed 
can be furnished. 

Sales Service Machine Tool Co, 2363 
University Ave, St Paul 14, Minn 


MORE DATA? Circle FY! 66, inside back cover 
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High-Speed Flying Cutoff Press 
Model, designed to provide accurate, 
high-speed production on cutoff of 
roll-formed metal shapes, permits 
use of coil stock instead of cut 
lengths. Amount of scrap is reduced, 
and more uniform shapes can be 
produced. 

Operating speeds are 240 or 300 
rpm; capacities from 4 to 120 ton. 
Features include: flag trip or posi- 
tive mechanical runout table to suit 
requirements; simplified adjustment 
of height and lateral requirement; 
mechanical clutch on 4-ton units, 
and air clutch with air brake on 8 
to 120-ton units. 

Dahlstrom Machine Works, Inc, 4225 
W Belmont Ave, Chicago 41, Ill 


MORE DATA? Circle FY! 67, inside back cover 





Deep-Jaw Autovise 
Has 6-in. Air Stroke 


Model 666 air-powered, Vi-Speed 
Autovise has 6 x 6-in. jaws, a 5-in.- 
OD push rod, and a 6-in. air stroke. 
Unit develops 1900-lb gripping force 
at 100-psi line pressure. 

Model, with maximum opening of 
8 in., is designed for use in light mill- 
ing or forming, for all production 
drilling and tapping requirements, 
and as an air clamp on cutoff saws. 
It can be used as a compact, bench- 
type platen press for small jobs. 

Van Products Co, 5712 Old Ridge Rd, 
Erie 7, Pa 


MORE DATA? Circle FY! 68, inside back cover 


August 15, 1955 








Gearless Drill Heads 


Series of in-line drill heads has been 
added to Zagar Tool’s line. 

New units are for drilling, tap- 
ping, or reaming holes in a straight 
line in an elongated pattern. Any 
diameter in any machinable material 
as close as the sum of the two small- 
est hole diameters can be drilled, 
reamed, or tapped. Simultaneous 
multiple-hole drilling in a straight 
line reduces drilling time and fixtur- 
ing costs, in addition to reducing 
number of machines required for 
some jobs. 

Capacities of the new series are 
holes arranged in a straight line 13, 
15, and 26 in. long. Drill sizes are % 
to % in. 

Zagar Tool, Inc, 24000 
Blvd, Cleveland 23, Ohio 


Lakeland 


MORE DATA? Circle FY! 69, inside back cover 


Hollow-Shaft Vertical Motors 


Line of hollow-shaft vertical motors, 
designed specifically for the pumping 
industry, is available now in ratings 
of 40 hp and up, in frame sizes 404 
through 6330 (ratings from 7% hp 
and up in early 1956). 

Easier installation, inspection, 
and maintenance has been achieved 
by use of a lightweight cap which 
can be lifted by one man. When cap 
is removed, couplings and bearings 
are available for inspection, and all 
installation attachments and impel- 
ler adjustments can be made with- 
out further disassembly. Motors are 
designed so that couplings can be 
changed in a few minutes with or- 
dinary tools. 

Lubrication is simplified by a new 
Vistamatic lubrication center pro- 
viding an oil gage, easily read, and 
ample filler and drain plugs to facili- 
tate adding and draining lubricant 
with minimum of danger to motor. 

General Electric Co, Medium Induc- 
tion Motor Dept, Schenectady 5, NY 


MORE DATA? Circle FYI 70, inside back cover 


Gage Checks 20 Dimensions 
On 13 Sizes of Stator Blades 


Fully automatic, 4-station, in-process 
sorting gage, designated Model 144 
B-34 measures 20 dimensions on jet 
engine blades 2 to 6 in. long. Operat- 
ing at a speed of 0-40 pieces per 
minute, it directs reject parts out of 
the line, permits only good parts to 
pass on to a conveyor. 

Device, an integral part of an au- 
tomatic factory, is conveyor-fed and 
mounted in the continuous line. A 
walking beam moves work through 
the gage. All measuring is done with 
the work at rest, and gaging units in 
forward position. Resultant size sig- 
nals operate colored tolerance lights 


in power unit and set a synchronized 
“memory” for later sorting. 

Semi-finished blades (12 stages 
and 1 exit) are checked for: tongue 
thickness; tongue projection; angle 
at top of base; base height; base 
width; leading edge location; blade 
length at centerline; angle at end of 
blade; air foil location; blade angle; 
warp angle; base length; and base 
end angle. Some dimensions are du- 
plicated at different locations on the 
blades. 

Federal Products Corp 1144 Eddy St, 
Providence 1, RI 
MORE DATA? Circle FY! 71, inside back cover 





Precision Automatic Gage 
Sorts Ball Bearings 


Completely automatic, 
electronic gage measures the OD of 
precision ball bearings % to 17/32 
in. and sorts them into 12 good clas- 
sifications to each 0.00001 in. plus 


hopper-fed 
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oversize and undersize. Operating 
speed is adjustable to sort bearings 
up to 24,000 per hr. 

Another gage of similar design 
operates at lower speed to measure 
wider range of balls, 1-mm to 1-in. 
OD. 

Both gages are automatic—opera- 
tor fills hopper and presses start 
button, gage then measures and sorts 
according to diameter. 

From rotary hopper balls drop 
into one of the 8 holes in the ro- 
tating index wheel. Size is found 
by electronic gage head and am- 
plifier and signal is transmitted to 
correct OD size station in classifier 
which causes a mechanical memory 
to be set. 

Gage-sensitive contact retracts and 
the index wheel transfers the ball to 
the large wheel which carries it 
around to the correct size disposal 
chute. 

Federal Products Corp, 1144 Eddy St, 
Providence 1, RI 


MORE DATA? Circle FY! 72, inside back cover 
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High-Speed Gun Drill 


Machine drills 6 holes (0.5102-0.5107 
in diameter) in a carrier gear. Drills 
to size within 0.005, and to location 
within 0.001. It reportedly produces 
400 parts in an 8-hr shift, requiring 
no further operations. 

Unit is designed to handle three 
totally different parts, from 12 down 
to 6-in.-dia, without complicated 
changeover; it can be converted in 
three minutes. Handles double- 
flanged parts with flange facing up 
to 2 in. High-speed production is 
maintained by a jump feed to cut 


down cycle time; operates rapid ad- 
vance to the first flange, then feed 
through; rapid advance to the second 
flange, feed through; and rapid re- 
turn. 

Horizontal, way-type unit has hy- 
draulically operated bushing posi- 
tion slides; automatic lubrication 
throughout; special high-pressure 
coolant system; built to JIC stand- 
ards. 

Michigan Drill Head Co, PO Box 4643, 
Detroit 34, Mich 
MORE DATA? Circle FY! 73, inside back cover 





Boring Cutter’s Blade Locking, 
Adjustment Mechanisms Enclosed 


Inserted blade boring cutter is de- 
signed so that all blade locking and 
adjustment mechanisms are totally 
enclosed during cutting. Arrange- 
ment protects devices from heat- 
hardened dirt, oil, and cast iron dust. 

Locking mechanisms on the front 
of the cutter are enclosed by the 
flance of the hold-in screw which 
seats against the front hub of the 
cutter. On the back, adjusting screws 
for setting out blades are enclosed in 
the tapered bore of the cutter, which 
fits against the tapered pilot of the 
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spindle. Mechanisms are readily ac- 
cessible when cutter is not mounted 
on the spindle. 

Design of the tool makes it pos- 
sible to increase the number of 
blades in small diameter cutters. 
Number is determined by feed rate, 
chip load, and bore size, and may 
vary from 6 to 12 carbide-tipped 
blades per cutter. 

Ingersoll Milling Machine Co, Rock- 
ford, Ill 


MORE DATA? Circle FYI 74, inside back cover 


Geared motor, open type, for over- 
hanging or radial thrust loads in- 
corporates double supported gear 
shafts running in sintered bronze 
bearings, heavy-duty gears and out- 
put shaft, and helical pinion and 
gear in the first step. Synchronous 
or non-synchronous unidirectional, 
or non-synchronous reversible base 
motors available; starting torques up 
to 75 lb-in., and gear ratios from 
4:1 to 30,000:1. Bulletin F-6841. 

Barber-Colman Co, Small Motors 
Div, Rockford, Iil 


MORE DATA? Circle FY! 75, inside back cover 


20-in. Disk Grinder & Sander 


Model 20 Apex disk grinder and 
sander can be used for working met- 
al, wood, or plastic. Single motion 
adjusts table up or down. New, 
counterbalanced mechanism elimi- 
nates slow, frequently dust-fouled 
rack and gear adjustment. Reverse 
switch is conveniently located to 
speed RH and LH jobs and increase 
disk life. 

Wrap-over guard cannot flip off, 
and tilts back to handle work at top 
of disk. Guard design, plus impeller- 
type disk, is said to actually throw 
dust into bag. All moving parts of 
the grinder are lifetime dry-lubed. 
Motors are totally enclosed or 
equipped with sealed bearings. Ta- 
ble can be tilted accurately from 
any 45° angle up or down, and locked 
into position. Once finished, table 
can be squared automatically. 

Model, with a year’s guarantee, is 
priced at $354 with a 1l-hp motor, 
$386 with a 2-hp. 

Rankin Bros Engineering & Sales 
Corp, 11104 S Alameda, Lynwood, Calif 


MORE DATA? Circle FYI 76, inside back cover 


Synthetic sapphire balls are avail- 
able in 11 standard sizes from 1/64 
to 3/8 in., including 1 mm. Prices 
range from 25¢ to $7.60 each in quan- 
tities of 1 to 100. Balls are said to 
have excellent corrosion and abrasion 
resistance, and extreme hardness. 
Compressive strength is 300,000 psi; 
water absorption, zero; 3.98 spg. 
Made to tolerance of + 0.0001 in. on 
size and 0.000025 in. on sphericity; 
surface roughness of less than 1 
mu-in. 

Industrial Tectonics, Inc, Ann Arbor, 
Mich 


MORE DATA? Circle FYI 77, inside back cover 
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There is a Kodak Contour Projector for every 
inspection and measurement job 


¢ To reduce costs 
¢ To speed the work 
¢ To improve accuracy 


Whether you use optical gaging in the toolroom, on the production 
line, in assembly, or in final inspection, there is a Kodak Contour 
Projector designed to meet your needs. 

The Model 2A and Model 30 Contour Projectors are precision 
measuring instruments, especially suited for toolroom use, for in- 
specting parts to determine machine settings, for grading compo- 
nents for selective fit. 

The Model 3 and Model 4 Contour Projectors are critically accu- 
rate optical comparators, designed to check complex parts quickly 
in quantity. 

All Kodak Contour Projectors have bright screen illumination, 
requiring neither hoods nor curtains. All offer a choice of six lenses, 
from 10X to 100X, mounted alone or in turret for instant changes 
of magnification. All can be equipped with the Kodak self-contained 
surface illuminator, for checking blind holes and surface details 
unsuited for shadow projection. 

To find out how the right Kodak Contour Projector can speed 
work, reduce costs, and improve accuracy in your own plant, send 
for your copy of “Kodak Contour Projectors.” 


Model 3—for fast production 
inspection. Designed to provide 
accuracy at low cost, the Model 3 
is intended for use with special 
staging fixtures in checking long 
production runs. Vertical beam 
unit, supplied as accessory, expe- 
dites inspection of flat parts. 


Model 4—for inspection versa- 
tility. Similar to the Model 3, the 
Model 4 is equipped with a movable 
table to simplify fixturing, permit 
ready change-over from one part to 
another. Available with or without 
vertical beam unit. 


EASTMAN KODAK COMPANY 
Special Products Sales Division, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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Model 2A—for precision measurement. 
First choice in the toolroom, the Model 2A is 
equipped with micrometers graduated in ten- 
thousandths of an inch. Protractor ring permits 
measuring angles to plus or minus one minute 
of arc. 


Model 30—for handling large 
parts. King-sized counterpart of the 
Model 2A, the Model 30 offers a full 
17-inch throat clearance for large 
parts, 30-inch viewing screen, 8-inch 
table travel in both vertical and hori- 
zontal planes. 





Automatic Ratchet Unit 
For Tube Bending Machines 


Automatic turret attachment, de- 
signed for the Bend-Ex Bender, can 
be set to make a number of different 
angle bends automatically. 

Standard turret has six stations; 
more or fewer stations can be fur- 
nished. Operator sets it in the same 
manner as a manual turret, but on 
the return stroke of the rack, a 
ratchet engages the index finger and 
advances the turret automatically to 


the next position. Turns are adjust- 
able longitudinally on the rack to 
accommodate different setups. Index 
finger unit is de-mountable for man- 
ual operation when desired. Unit can 
be mounted in an hour on regular 
models, or furnished on new ma- 
chines for slight additional cost. 
Paul Machine Tool Co, 4600 S Kedzie, 
Chicago 32, Ill 
MORE DATA? Circle FY! 78, inside back cover 





Cleveland Four-Point Press 
Cleveland S4-500-108-72 four-point 


press, double geared, is equipped 
with single station, electrically con- 
trolled drum-type air friction clutch 
and arranged with air-operated bar 
knock-out. 

Slide is provided with air counter- 
balance; flywheel is fitted with auxzil- 
iary air brake to permit quick stop. 
Bed is equipped with one set of 2 
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air cushions with combined capacity 
of 100 ton psi, and has 10-in. stroke. 
Unit has capacity of 500 ton, a 20- 
in. stroke with 14-in. adjustment, 
and a shut height of 40 in. Area of 
bed and face of slide is 72 x 108 in.; 
variable-speed motor operates slide 
at 7 to 14 strokes per minute. 
Cleveland Punch & Shear Works Co, 
Cleveland 14, Ohio 
MORE DATA? Circle FYI 79, inside back cover 


Front-End Camera and Attachment 
For Electron Microscopes 

New front-end plate camera and 
binocular attachment, both adapt- 
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able to all existing Philips EM-100 
electron microscopes, has been de- 
veloped by North American Philips 
Co. 

Unit permits micrographs to be 
made at direct magnifications up to 
100,000X direct at the viewing 
screen. Cassette holds five 3% by 
4-in. or six 4 by 5-in. cut films. Rapid 
single lever action removes cassette 
from field, and presents fresh film, 
eliminating double exposures. Cam- 
era is equipped with a direct-reading 
exposure counter. 

Binocular attachment fits over 
flange ring of Philips 100 Kv elec- 
tron microscope. Objective lenses 
provide 3.5 and 7X magnification, 
and aid in determining accurate 
image focus. 

North American Philips Co, Research 
& Control Instruments Div, 750 S Ful- 
ton Ave, Mt Vernon, NY 


MORE DATA? Circle FY! 80, inside back cover 


Single-Action 300-ton Press 


Model 300 hydraulic unit is electric- 
ally controlled for either automatic 
or semi-automatic operation. Slide 
return may be controlled by either 
pressure or length of stroke setting; 
it may be inched up or down, or the 
press manually operated when slide 
is in the up position. Pump bypasses 
at zero pressure. 

Single-action, open-rod press may 
be supplied with hydraulic cushions 
in the bed for metal drawing appli- 
cations. Unit is available in tonnage 
capacities of 50, 100, 150, 200, or 300 
ton. 

Clifton Hydraulic Press Co, 288 All- 
wood Rd, Clifton, NJ 


MORE DATA? Circle FY! 81, inside back cover 
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announcing A NEW 


NEW BRITAIN +GF+ 
COPYING LATHE 


designed for the highest production jobs in the world 


Ti New Britain +GF+ Copying Lathe was originally designed as a highly 
versatile quickly-tooled machine, which is available in eight different models, 
and is an outstanding profit maker on both short and long runs. 

Now New Britain has added two new models, the 1144, and 114, which suc- 
cessfully apply the basic principles of this new approach to copy turning, to the 
highest production applications in metalworking history. One of these new 
machines, a typical work piece and diagrams of the operations performed, are 
shown on the two following pages. 

If you have work that requires contour turning and facing, the New Britain 
+GF+ has basic profit-making advantages. You should know about them, regard- 
less of whether your needs call for small lots, or automated long-run production. 

A NEW APPROACH TO COPY TURNING is the title of a new color motion picture 
which is available for showing in your plant. Ask your New Britain Representa- 


tive, or write The New Britain Machine Company, New Britain, Connecticut. 


(See the following two pages for more details) 





Pe eS nem RRREREE ESS Cet 
ed B +GF+ 








. .. continued from preceding page a new approach to important savings 








E.. the typical rear axle shaft illus- 
trated, a double carriage design plus 
infeed attachment permits machin- 
ing both ends at once, eliminating 
wasteful idle time. | 
This new copying lathe features | 
pick-off change gear headstock, 
combined with a selector lever for | 











high and low spindle speed range. NEW BRI L 
Its basic advantages of template a= scr + 


control, easy chip removal and . 
elimination of expensive form tools L. 

are readily adaptable to a wide vari- E I 

ety of work which ordinarily would a : 

require many more tools, and, in 
some cases, further operations on F: 
additional machines. Get the facts £ 
from your New Britain Sales Repre- | 
sentative or write the factory. 


| 
| 
| 














on your “expensive” pieces 





























Steel body using Yoloy “E” for it’s greater strength. This truck was 
developed for carrying large advertising signs. 


Here's a high-strength low-alloy steel that’s easy to fabricate 


T’S Yoloy ‘“E’’, one of the 

Youngstown family of low- 
carbon, nickel-chrome-copper 
steels that are easy to fabricate, 
easy to weld. 





Specialty Engineering Co. of 
Philadelphia, for example, reports 
that Yoloy will take a 180-degree 
bend without developing edge 
cracks. And material at the weld 
and immediately next to it has 
the same high quality as the par- 
ent metal. 


The customer gets other advan- 
tages, too. With Yoloy steels, you 
can design with lighter gauges 
and have the same strength. On 
trucks, like those illustrated, it 
means more payload, less dead- 
weight. High resistance to corro- 
sion of Yoloy “E’”’ means longer 
life and less maintenance. And it 
has high resistance to shock and 
vibration. 


Whatever you fabricate, chances 
are you can benefit by using one 
of the Yoloy family of steels. 
Yoloy is available in sheets, plates, 
strip, pipe, mechanical tubing, 


é bars, shapes and cold finished 
AMERICAS OLDEST ape 2 j : ; bars. All made by Youngstown. 
ile BA core |e oak 


Photos courtesy of Specialty Engineering Co. 
Truck made entirely of Yoloy “E’’. This is a pallet type with sliding 
steel doors, mounted on standard chassis. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY eorion Mics Gnd Yeioy Stee 


General Offices Youngstown, Ohio District Sales Offices in Principal Cities 
SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT AND EMT - 


MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - WIRE - HOT ROLLED RODS - COKE 
TIN PLATE - ELECTROLYTIC TIN PLATE - BLACK PLATE - KAILROAD TRACK SPIKES - MINE ROOF BOLTS 
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, announcing the new Electric 
Power Feed for their popular 
No. 601 “RAPIDUCTION” 
Turret Lathe, Oster Manufac- 
turing Company of Cleveland 
emphasizes that within its speed 
range, an infinite number of 
feeds are available for most effi- 
cient chip removal and surface 
finish desired. Better perform- 
ance and increased production 
result. 
The electrical heart of this 
unique mechanism is a General 
Radio Type 1701-AM VARIAC 
Motor Speed Control. This Con- 
trol operates from the 115-volt 
a-c power line, converts to d-c 
and varies the speed on a 
1/15th hp d-c shunt-wound 
motor, and provides continu- 
ously-adjustable, infinitely-vari- 
able speed to the carriage rack 
and pinion to a cone clutch spur 
and gear reduction. 
The lathe power feed operates 
entirely independently of the 
spindle drive motor and can be 
disengaged at any time for or- 
dinary hand feed. 
Oster has found the smooth 
operation, compactness, relia- 
bility and very low maintenance 
of the VARIAC Motor Speed 
Control deciding factors in its 
incorporation into the design of 
this important auxiliary to their 
line of lathes. 
Other manufacturers and . ee 
users of machine tools have Type 1701-AK VARIAC Motor 
learned the many impor- a Speed Control for 1/15th hp shunt- 
tant advantages to be _" wound d-c motors. It is equipped 
gained with ee Va Swe with Speed Control knob and dial, 
Fi : : me “REVERSE-FORWARD” switch, 
Variac® Motor Speed Controls — &. a ( Bee line switch, 0-1725 and 0-3450 
g rpm range switch, slow blow fuse 
Wide Speed Range — : and indicating pilot light. Its cabi- 
at constant output torque | ‘ : net > gee re on . ra 
1 ~~ or wall, or assembled as an integra 
Extra ee | , — part of any machine. Price: $75.00. 
i Fifteen other VARIAC controls 
Dynamic Braking | are available in hp ratings from 
on all of the larger models . 1/15th hp to 14 hp, both in cabinet 
No Electronic Tubes — - and stripped-down models. 
10 warm-up time — 
always ready to go Write for THE VARIAC MOTOR CONTROL BULLETIN for Complete Data 
Perfectly Smooth Control — 
with good regulation 
Very Long Life — with minimum 
and simple maintenance 


Low Cost with —" installation 


WE SELL DIRECT. Prices are net, F.0.B. Cambridge or West Concord, Mass. 


90 West Street NEW YORK6 
8055 13th St., Silver Spring, Md. WASHINGTON, D.C. |. in Electronics — 
1150 York Road, Abington, Pa. PHILADELPHIA 

920 S. Michigan — pom oy 5 


1000 N. Seward 
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Larger Portelvator 
The Portelvator S, Hamilton manu- 
ally operated stacker for lifts to 
heights of 58 in. or less above floor 
level, now has a larger companion. 
The new unit has a roller- 
equipped platform 20x36 in. with 
hinged cover plate and uses electric- 
mechanical lift through 3-hp crane 
hoist type motor, feeding through 
worm, worm gear, and screw power 
transmission. Features include: re- 
versing magnetic starter; gear-driven 
limit switch; retractable power cable 
on 15-ft. spring reel; and retractable 
reversing foot switch on 25-ft. spring 
reel. The platform operating speed is 
58 ipm. Platform travel is 41 in. with 
minimum height of 7 in. and maxi- 
mum height of 48 in. Load capacity 
of the machine is 3000 lb. 
Hamilton Tool Co, 826 8S 
Hamilton 1, Ohio 
MORE DATA? Circle FYI 56, inside back cover 


“4 
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Adjustable Tap Drivers Have 


One-Piece Floating Holder 
Two improved tension and compres- 
sion tap drivers have been developed 
for use in spindles taking adjustable 
adapter shank tools. Both are self- 
adjusting, by spring-action, to varia- 
tion of feed between spindle and 
tap. Tension-type is designed for use 
when spindle feed is less than feed 
of tap; compression model, when 
speed is greater. 
Floating holders 


provide added 


152 


strength and rigidity to nose of float. 
Taps are held securely in place by a 
trepan clamp tightened by a set- 
screw. This design eliminates the 
hex nut which was difficult to work 
with in close center operations, and 
would, occasionally, twist off the 
nose of the float if turned too tight. 
Both models shear the driving pin be- 
fore stripping part threads, or dam- 
aging any spindle or holder parts. 

Diameters are held to 0.0003 in., 
and total concentricity 6 in. from the 
nose is held to within 0.002 in. (to- 
tal indicator reading). Threads on 
adapter body are ground to insure 
Class (2) fit with Seibert micro 
nuts. Shank and thread size, 4 in.- 
16 to 1% in.-12; shank length, 3 to 
45% in.; stroke, % to 1 in. 

Seibert & Sons, Inc, Chenoa, Ili 
MORE DATA? Circle FY! 57, inside back cover 


Universal Head Converts 
Horizontals to Vertical Mills 


Universal vertical head has been de- 
veloped to convert horizontal ma- 
chines to all-angle vertical mills. 

Self-contained, independent, 5- 
speed, motor-driven unit can be po- 
sitioned angularly with spindle 
lever-locked in any position. Mi- 
crometer adjustment on quill front 
gives operator complete cutting 
measurements up to 0.001 over a 
2-in. travel. 

Five spindle speeds, 390, 710, 1200 
2500 or 5200 rpm, are provided by a 
1/3-hp, 110-v, single phase, reversible 
motor located above belt housing. 
Standard Y-type collets are avail- 
able from 3/16 to 1/2 in. 

Rotex Punch Co, 2350 Alvarado St, 
San Leandro, Calif 
MORE DATA? Circle FY! 58, inside back cover 
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Tilting Tumbling Machine 


Model H Oblique tilting machine is 
designed with few moving parts. 
Controls and adjustments are con- 
veniently located and bottle barrels 
are easily emptied by manual-hy- 
draulic or power tilting. 

Machine occupies small floor 
space, and is offset on base for 
solidity. Motor acts as balance for 
load. Barrels of different shapes and 
materials may be mounted on the 
machine to suit requirements. 

Baird Machine Co, Stratford, Conn 
MORE DATA? Circle FY! 59, inside back cover 


Pneumatic Punch 


Lightweight, lowcost Air Champ de- 
livers up to 200 strokes per minute. 
Machine staples, eyelets, stakes, 
swages, crimps, stamps, marks, cuts, 
and clamps. Rejects are reportedly 
reduced to absolue minimum. 

Unit comes with valve, bolster 
plate, and foot treadle, ready to 
mount and use. Tools can be changed 
immediately. Single 4%2-hp compres- 
sor furnishing 1% cu ft of air per 
minute can operate eight Air Champs 
simultaneously, each delivering a 
working stroke every second. Model 
weighs 12 lb, has a 10-in. throat, is 
priced at $79. 

Jet-Heet, Inc, Pneumatic Tool Div, 
152 S Van Brunt St, Englewood, NJ 
MORE DATA? Circle FY! 60, inside back cover 
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J&L 
sTEEL gia 


TOPS 
IN COLD FINISHED 
CARBON STEEL BARS 


Jet 1200 , 


Use “J&L 1200” steel on your tough jobs for. . . 


Gjoe-in quality Wein uniformity 
TGee- in machinability ZGAHin finish 


available in all standard shapes and sizes 
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Materials-Handling Device 
Operates on Vacuum Principle 


Vac-U-Lift, designed by Blakeslee 
Manufacturing Co, Salem, Il, incor- 
porates large vacuum pads which 
grip materials for handling. 

Unit will lift any object with a 
non-porous surface that is large 
enough to allow pads to attach them- 
selves. Each pad has a lifting power 
governed by its diameter. Device can 
reportedly handle weights up to sev- 
eral tons with an ample safety factor. 


Small hand models and units with 
curved vacuum pads are available 
for special lifting and handling jobs. 
Standard units are furnished with 
single, twin, and multiple heads. 
Models can be designed to meet spe- 
cifications for special usages and 
weights. 

Distributed by International Staple 
& Machine Co, Herrin, Ill 
MORE DATA? Circle FY! 51, inside back cover 








Bench Grinder for Light Work 


Model D4, designated “Stubby,” is a 
smaller copy of the larger, heavier 
multi-purpose grinders manufac- 
tured by Poly Products. It is said to 
be particularly applicable where 
slower or faster-than-normal motor 
speeds are required. 

Housing of the 5-lb unit is cast 
aluminum alloy. Shaft is precision- 
ground steel balanced on ball bear- 
ings, New Departure, or equivalent. 
Sealed bearings are permanently 
lubricated, and pressed-on pulley is 
2-step. 

Housing is open in back and base 
for either rear or under-table drive. 
Spindle size is %-in.-dia x 11% in. 
long. Thread is %-20NF. Wheel 
capacity is 6 in. 

Poly Products Co, 230 
Ave, Monrovia, Calif 
MORE DATA? Circle FY! 52, inside back cover 
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Indexing Table 
Air-operated rotary table provides 
positive index with loads up to 500 
lb. Heavy cast wall serves as bear- 
ing for table top, insuring rigidity. 

Table has no gears, ratchets, frag- 
ile parts. Both turning force and 
stopping power are applied at outer 
circumference, rather than at center. 
This reportedly provides more torque 
for turning and more leverage for 
stopping, so that less air pressure 
and power are needed. Unit operates 
on pressure of 60 to 100 lb. Hydraulic 
adjustable control assures cushioned 
stops under all load conditions; ad- 
ditional simple control adjusts speea 
of indexing. Once set, no further ad- 
justments are necessary. Model is 
available in 26-in. size with either 
6, 8, or 12 stations. 

Pitt Industries, Carnegie, Pa 
MORE DATA? Circle FYI 53, inside back cover 
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Multiple-Spindle Head 


Special fixed-center multiple-spindle 
drilling and tapping head, with 
spring-loaded suspended drill bush- 
ing plate, was custom-built by 
Thriftmaster Products for simulta- 
neous drilling and tapping of parts 
in conjunction with a rotary index- 
ing table. 

This is a 19-spindle head; 11 are 
used for drilling and countersinking, 
8 are leadscrew tapping spindles, 
driven by a separate motor mount- 
ed on housing of the head. All are 
geared to correct speed for specific 
operation being performed. 

Thriftmaster Products Corp, 1016A 
N Plum St, Lancaster, Pa 
MORE DATA? Circle FYI 54, inside back cover 





Minute Man Hexagonal Broaches 


HSS, push-type hexagon broaches 
have been added to the Minute Man 
line; they are available in eight 
standard sizes from 3/16 to %-in. 
hex. 

Starting with a round pilot, 
broaches will finish a full hexagonal 
hole in a drilled, reamed, or cast 
bore in a single pass in less than a 
minute. They may be used in either 
a hand-operated arbor press, or a 
hydraulic press, and are reportedly 
particularly advantageous in tool 
and die work, in sizing work, and 
for hexagonal couplings. 

The du Mont Corp, Greenfield, Mass 
MORE DATA? Circle FY! 55, inside back cover 
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“OES IT! 


GREENLEE\ 
\ 


VISIT BOOTH No. 1221 AT THE 
1955 MACHINE TOOL SHOW Pe 


MACHINE TOOL 


See this production problem solved on a Special 


Greenlee Bar Automatic. It will be in normal pro- 


duction operation here at the show. 


GREENLEE CAN HELP SOLVE YOUR PRODUCTION PROBLEMS 


The creative know-how that built this special auger-bit 


machine is available to you. Make full use of Greenlee 


specialized engineering skills and ingenuity. 


Take advantage of its cost saving possibilities. 


Perry ENLEE 





nha a further information 
ockford, 


Illinois 
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GREATER ACCURACY 
with 


GOSS DELEEUW 








AUTOMATIC 
CHUCKING 
MACHINES 





























One of the many important advantages be- 
ing realized with this new chucker is the 
performing of ALL finishing operations on 
a single chucking of the work. In addition 
to the time saved, this feature, exclusive 
with Goss & DeLeeuw “1-2-3” machines, 
means only one handling of the work with 
an attendant greater accuracy. This ma- 
chine is in a class by itself in precision 
finishing. 

In Goss & Deleeuw "1-2-3" Auto- 
matic Chucking Machines, one, two, or 
three ends of the work are machined 
simultaneously or in sequence. There 
is no need for resetting, retooling or 
secondary operations. Mere work 
from one machine and greater ac- 
curacy are matters of record. 

















Ask for illustrated literature describing the 
operation of this chucker in detail. Send 
samples of your work for time and cost 
estimates. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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What's Down South? * *«-« continued 


Companies moving into North 
Carolina are thus presented with an 
opportunity for building an entirely 
new concept of employee relations. 
Here there are no ancient grudges 
to be paid off, no rankling memories 
of the brutal strike-breaking tactics 
of a few decades ago, no scars left 
by financial crises and lost business 
brought about by labor stoppages. 
The slate is clean, and both teams— 
management and labor—are free to 
start on an even footing. 


In such a situation, management 
has the most to gain—and the most 
to lose. And management has not 
been slow in appreciating the op- 
portunity. Remembering the mis- 
takes of past generations, it is 
starting out with the premise that 
employees are people; and that 
people have feelings, personal prob- 
lems, and personal responsibilities. 
With a few notable exceptions, such 
a consideration has been unusual in 
industrial areas, and it is only in 
quite recent years that it has begun 
to make any progress. It is not new 
in the South. Reynolds Tobacco Co, 
for example, has had for many 
vears a personnel counselor—com- 
monly called the Chaplain — to 
whom any employee may go at any 
time with his or her problems. A re- 
quest to a foreman that, “I want to 
see the Chaplain” must be honored 
without question and without any 
penalty for lost time. 


The Problem of Skills 


With the exception of top manage- 
ment and a few key supervisors, all 
the labor force in the new plants is 
recruited locally, and many, perhaps 
most, of the new employees have 
never before seen metalworking 
equipment. As events have proved, 
training has presented few problems, 
and training directors are astonished 
at the speed with which the new 
skills are acquired. Admittedly, 
modern high-production equipment 
calls for greater specialization and a 
shorter, if more intense, training 
period, but a native dexterity and 
a sincere desire to learn have been 
the major factors. 

In-plant training programs have, 
thus far, solved the problem for the 
larger plants, but smaller companies 
wishing to locate in the area may 
still face something of a dilemma if 
they cannot afford to institute such 
programs. There will, of course, be 
some leakage from the larger plants, 
but this will not be sufficient to 
meet the demand, and there are not, 
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A complete NEW Line of Low Cost 
benchmasters 
with INCREASED TONNAGE! 


eo! 


i 





BIG NEWS! 






Series 20 soe: Series 50 if Series 60 Series 80 


> TON 5 TON Fixed Bed- 5 TON 5 TON 8 TON 


Gap Frame Deep Throat 
BENCHMASTER BENCHMASTER 4 BENCHMASTER j BENCHMASTER BENCHMASTER 


,, 
~ y P 
ah 


















Yes, you get more of everything in the new 
LA avi IMPROVEMENT! Benchmasters. More experience, more per- 

. formance, more satisfaction, more improve- 
ments, and now a great new addition... MORE 
TONNAGE! 


Benchmaster’s brand new line includes a 
whole new series of presses, partially illus- 
trated here, available in both plain and back- 
geared types as well as half-presses.* 

See these at your dealer’s and compare prices. 
You'll see why Benchmaster has been 
America’s favorite punch press for nearly two 
decades! 


*2 Ton in Plain O.B.1. Type only 
















World's largest 
henchmaster Qigror 


1835 W. Rosecrans Avenue 
Gardena, California 
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McCaskey Tool Crib 


tei 


McCaskey Tool Crib Con- 
trol installation in the 
Elyria, Ohio plant of The 
Pt-udler Co., prominent 
manufacturer of glass lined, 
glassed steel and stainless 
steel tanks, pressure vessels 
and other process equip- 
ment. 


Control 


produces QUICK RETURN on 
Pfaudler Company investment 


Mr. C. S. Rieley, Chief Industrial 
Engineer of The Pfaudler Co., 
Elyria, Ohio, states: 


© McCaskey Tool Crib Control 
was installed here in 1950. Tool 
purchases were reduced $1800 
during the first year. 


“At the start of operations 3,757 
expendable tools such as drills, 
taps and reamers having a value 
of $5375 were turned in to 
the crib. In addition, more per- 
manent types of tools such as 
chucks, boring bars, sleeves, etc. 
valued at over $3000 were re- 
covered. 


“Another significant saving re- 
sulted from elimination of idle 
machine time while operators 
searched for tools. 

“The McCaskey Tool Crib system 
provides us with fast, reliable 
service, allows the attendant am- 
ple time to regrind and maintain 
the tools in properly sharpened 
condition, keeps tool stocks at a 
workable minimum and helps re- 
duce breakage through simple 
control records. 

“SAVINGS IN REDUCED TOOL 
PURCHASES ALONE IN THE 
FIRST FEW MONTHS PAID FOR 
THE ENTIRE INSTALLATION. 9? 


Mail coupon for further evidence that McCaskey Tool Crib Control quickly 
returns its first cost in continuing savings in plants both large and small. 


! 
| Victor Adding Machine Co. 
| McCASKEY INDUSTRIAL DIVISION |! 
| 3900 N. Rockwell Street I 
| Chicago 18, Ill. | 
| Please send me all the facts concerning | 
| McCaskey Tool Control [); Gage Con- | 
trol [J]; Blueprint Control [. | 
| Name ! 
Position 
Company | 
| 
; | 


Address 
AM-8-15-55 


WC 
INDUSTRIAL CONTROLS 


TOOLS - PRODUCTION - COSTS 
MAINTENANCE - INVENTORY 
"Victor Adding Machine Co., 


_ 3900 N. Rockwell Street, Chicago 18, Ill 
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What's Down South? . . . continued 


as yet, adequate vocational classes 
provided by the state for instruction 
in the metalworking trades. From 
the state government standpoint it 
comes down to the old problem of 
the chicken and the egg. It is use- 
less to operate vocational schools 
unless there are adequate job op- 
portunities to absorb the graduates. 
On the other hand, smaller com- 
panies cannot be expected to move 
into the area without the assurance 
of a reserve of available skilled 
labor. The problem is further aggra 
vated by the very decentralization 
program which is designed to at- 
tract industry to the smaller com- 
munities. It is obviously impractical 
to operate many small vocational 
schools for a few students. Yet young 
people cannot be expected to travel 
to a larger school in a distant city 
and to pay travel and living ex- 
penses. Moreover, once accustomed 
to the city, many of them would 
tend to seek local employment 
rather than return to their own com- 
munities. This would bring about 
the very situation it is desired to 
avoid—a surplus of labor in certain 
concentrated areas, with a lowering 
of wage levels, and a continuing 
shortage in the areas where new in- 
dustries are needed. These, however, 
are but the growing pains of any 
newly industrialized area. They are 
being faced squarely at the Capitol 
and it is evident that a remedy will 
soon appear. 


Who is There? 


Obviously it is not possible to list 
all the new plants now in operation 
or under construction in North 
Carolina, but some of the major, 
better-known names are Douglas 
Aircraft, General Electric, Western 
Electric, and Westinghouse. The 
plants concerned are by no means 
“cottage industries,” but large, 
modern establishments comparable 
to any to be found in the North. The 
presence of such plants does not, 
however, constitute the only new 
employment possibility. Each at- 
tracts to itself a satellite group of 
smaller industries to act as feeders 
and suppliers, thus broadening and 
further diversifying employment. 

General Electric, for example, 
now has under way a $20 million 
distribution transformer plant in the 
Hickory area. Planned to be in full 
operation in late 1956, it will employ 
1100 persons and will occupy 400,000 
sq ft of floor area. All but 100 tech- 
nicians and specialists from Pitts- 
field, Mass, will be hired locally. 

Why a transformer plant in the 
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on tough 
drilling jobs 
like this 





with the BRYANT 


precision boring machine! 


Part — Phosphor Bronze Bushing 
Operation — Precision drill hole from solid 
Hole dimensions — .300 + .002 dia. x 3%“ long 
Cutting Speed —5000 R. P. M., 395 S. F. M. 
Feed —3.5 I. P. M. 

Finish required —8 to 10 Micro-inches 
Production —9%6 pieces per hour at 100% 





Better finish, more accurate holes and improved production at lower cost 
per piece result when difficult deep hole drilling jobs are done on the Bryant 
Precision Boring Machine. 


In many cases secondary operations such as lapping or reaming are elimi- 


: Be sure to see the Bryant 998 nated, providing further savings. 

Precision Boring Machine The versatile Bryant 998 is designed to allow rapid interchange of fixtures 

demonstrated at the and tooling for machining a wide variety of parts. Its table is actuated mechan- 

| Machine Tool Show... ically by a precision cam and lever unit — providing constant tool control. 
Booth 1015 The Bryant pre-loaded ball slide construction supporting the 


table assures fine finishes and accuracy in precision boring, 
drilling, turning, facing, grooving and precision contouring. 


Write for Bryant 998 Job Folder. 





* 


PLR EGC gk a i dl Cr CO- 
10 CLINTON STREET, SPRINGFIELD, VERMONT 


Offices: Indianapolis * Cleveland + Chicago * Detroit * Mt. Vernon, N. Y. * Philadelphia 
Internal Grinders + Boring Machines + Internal & External Thread Gages + Granite Surface Plates 
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What's Down South? . . . continued 


TOA) AXON 


Southeast? Simply because GE be- 
lieves that this area has one of the 
greatest growth potentials in the 
country. More people mean more 
homes, more television sets, more 
vacuum cleaners and washing ma- 
chines, and a vast increase in the 
consumption of electric power — 
probably double the present average 
of 2400 kwh per year for each home, 
farm, and small commercial estab- 
lishment..And by setting up the new 
plant, GE not only gains the advan- 
tages already discussed, but helps to 
bring about the very growth on 
which its decision was based. 
Other GE plants already in opera- 
tion include a lamp wire factory at 
Goldsboro, and an automatic blanket 
factory at Asheboro. And construc- 
tion is well under way on a new 
outdoor lighting manufacturing 
plant at Hendersonville. This will be 
in full operation early in 1956 and 
will employ some 600 people with a 
payroll of about $2 million a year. 
Designed to be the “Outdoor Light- 
| ing Center of the World,” it will be 
° a completely integrated industrial 
Complete Machines | setup with its own administrative, 
research, design, engineering, pro- 
duction, and marketing facilities and 


e 
Assemblies 
personnel. Total floor area will be 
Sub-Assemblies about 200,000 sq ft on a 60-acre site, 


and the plant will produce street, 
traffic, flood, and all other outdoor 
lighting products. 








Machine Parts 





| DEFENSE PRODUCTION 


Another newcomer is Douglas Air- 
craft, which is working on a major 
| subcontract for Western Electric to 
| build airframes for the Nike guided 
cancnns wousrnns AOCTME, inl ‘ missile. This involves taking over a 

doceribing CROW s 1%-million-sq-ft plant, formerly the 
manufacturing facilities Charlotte quartermaster depot and, 
before that, a Ford assembly plant. 
| The factory is now being rehabili- 








As one of the leading manufacturers of machinery for the soft drink, tated and modernized by the Corps 
brewing and dairy industries, Crown has extensive machine shop of Engineers to Douglas specifica- 
facilities and a wealth of experience in producing parts and assemblies | tions and is scheduled for occupancy 
of the highest order. Let us show you how our plant and organization | within the next few months. Produc- 
can serve you. | tion is expected to start early in 
| 1956. Employment figures are not 
CROWN CORK & SEAL COMPANY, INC. presently avilable but are expected 
Baltimore 3, Maryland. | to be in the neighborhood of 1500. 
Here again, local labor will be em- 
MAIL THIS COUPON NOW | ployed, except for a few top missile 
a ass re ee ea mei ae cto ek le ST ARLE aD a nd SSID I AE a Sl a aS SS EG ae 7 | men to be sent from California. 
| Crown Cork & Seal Company, Inc. The plant will be highly mecha- 
Advertising Department—Section A ; nized and the bulk of the work will 
; Box 1837 + Baltimore 3, Md. i | be sheet-metal and assembly work. 
Seed ees eee oe to describing your facilities for manufacturing Machine work will be subcontracted 
! Pe Res. Hei 5 Re ok eR los SR | locally, and Douglas has already as- 
ee eA. i certained that there are shops with- 
Chait LCE Y fA ARS OREM REPRE E ih EOL? ©. SS ik HTS OM | in a reasonable radius that can meet 
' Address. ---...------------------+------------22eeneceene ee cen enn teen eenenenneneseneeeneesnenses ! all its requirements. Further de- 
: ; 
i ET) SA ope reer aes See Oren MOT Zone..---. DE cncinosscsnnniitnne seis 1 | tails of the plant are restricted. 
L—~—————~—-- —~-—-—~~—-- —-— - - - - - - - - - 5 nn ee ~ | Western Electric’s radio division 
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OSS poppet valves 


you'll see on equipment 
at the Chicago Shows sro ell 


~*~ 


Retrold (Remote MV, 
Pressure a gy 


en tre 1 gage eR mr RUF 
fee 


Solenoid Introld (Pilot Operated) Hand Operated ‘ ei Retrold (Remote Controlled) TD, 
oe Sequence Type 


) 


: b 4 
“ig 
Pilot Valve Solenoid Introld (Pilot Operated) . Hand Operated 
Momentary Contact : i 


® Dependable, positive action 
© Prevent leakage 


® Simple installation 


© Sturdily built eae nae Seely ee eel 


ing facts and diagrams. Ask your Ross 


bd Instant, lightning-like control representative for the August issue of 
the new “Ross enginGir,” or write direct. 





Tomorrow’s EnginAlRing Delivered Today... Anywhere 


OSS OPERATING VALVE COMPANY 
122 E. GOLDEN GATE AVENUE * DETROIT 3 « MICHIGAN 


American Machinist * August 15, 1955 





What's Down South? . . . continued 


« 
for is already well established in North 
Carolina, with plants in Greensboro, 


EXPERIENCED Burlington, and Winston Salem em- 


ploying a total of 11,000 people. And 


METALLURGICAL nothing could better exemplify the & 


company’s belief in the correctness 


COOPERATION of its choice of location than the fact 

ce that it has just completed partial 
and Wy consolidation of its activities in Win- - 

ston Salem in a new plant for the 


2 SERVICE manufacture of electronics equip- 









ment. Covering 625,000 sq ft, the fac- 
tory employs 4000 people. Personnel 
recruitment has offered few prob- 
lems. Work includes fabrication, ap- 
paratus manufacture, and assembly 
wiring and testing. Most of the work 


requires considerable dexterity but 
fogs no great experience, except on elec- 
trical testing and the usual skilled 


trade assignments. 


ay LABOR RELATIONS 
There is a curious similarity in the 
experience of most metalworking 


plants in North Carolina, regardless 
of the type of work performed. Most 
of them report exceptionally low 
absenteeism rates, and labor turn- 
over rates of only about 15% or less. 
And despite the lack of experience 
—or perhaps because of it—accident 
rates are extremely low. That most 
employees are actively interested in 
the well-being of their companies is 
indicated by the large number of 
suggestions received by suggestion 
committees, and their adaptability is 
proved by the high percentage (over 
50% in many cases) of supervisors . 
who have been developed directly 
from the ranks of locally hired 
people. 

Unionism is not particularly popu- . 
lar, but plants which are unionized 
report a minimum of trouble and 
generally have excellent relations 
with the locals. Community rela- 
tions are particularly happy, and 
no cases have been reported in 
which a community has shown re- 
sentment at the construction of a 
factory within its bounds. 

A major factor in the labor-rela- 
tions picture lies in the fact that 
many of the new factory workers 
live on small farms and can supple- 
ment their incomes with earnings 
from their own crops and livestock. 
This means that they can afford to 
be considerably more independent 
than those who must live in crowded 
tenement districts, and the very fact 
of their dispersal and their preoccu- 
pation with farm matters during 
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their off-work hours makes them ad 
loy Steels particularly difficult to organize. 
Polished Shafting * Turned and Ground Shafting * Wide Flats up to 12” x 2” Moreover, the additional income 
All types of furnace treated Steels more than offsets any regional wage 
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EXHIBIT 


' SPACE 1013 


NEW LATHES 


= / MACHINE TOOL 


| 
A NEW DRILLING HEAD SHOW 


CHICAGO, ILL. 
SEPT. 6-17,1955 


INTERNATIONAL AMPHITHEATRE 


A NEW AUTOMATIC LOADER 


A NEW DRILLING, REAMING, 
AND TAPPING MACHINE 


SENECA FALLS MACHINE COMPANY e SENECA FALLS, N.Y. 





l 


How 
Correct Lubrication 
cured it saved over 
$8,000 a year! 


It was almost as if some superhuman 
hand were holding it back, prev enting the 
massive 5-ton table from moving smoothly 
on its ways—causing it first to stick and 
then jump forward erratically. 

This trouble happened in a plant using 
a huge hydraulic surface grinder for rough 
and precise finishing of parts for home 
power saws. To obtain precise finishes, 
table speed had to be reduced; but when- 
ever this was done the table jumped, 
resulting in poor finish and excessive 
rejects. To overcome table jumping, the 
operators tripled hydraulic pressure in the 
machine. This caused failure of tubing 
and fittings, increased wear, shut down the 


grinder an average of 10 hours a week! 

A Socony Mobil man discovered this 
trouble while providing engineering ser- 
vice to this plant. After studying the 
grinder, he recommended using a special 
Gargoyle oil for table way lubrication. 
This cured the table sticking and jumping. 
Hydraulic pressure was reduced to normal. 
The plant is now saving $8,000 a year on 
production alone—has cut maintenance 
costs drastically! 

+ * * 

A program of Correct Lubrication en- 
titles you to this same kind of lubrica- 
tion engineering service. Use it in your 
plant to improve production—cut costs! 


SOCONY MOBIL (uci Llu 


FIRST STEP IN CUTTING COSTS 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP 
Formerly Socony-Vacuum Oil Company, Inc. 
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What's Down South? . . . continued 


| HARTFORD 


differential. This does not mean that 
there are major differences in wage 
patterns. Indeed, the old myth of 


“cheap” Southern labor has long 
since been discarded. But it does | 
mean that a worker has a much | 
greater feeling of security than one 
who must rely on the factory for his 


entire income. 


NO LABOR SHORTAGE 


Perhaps one of the most significant STA N DA R Di y A 3 D 
points is that the workers of North 
Gaselion tend to be younger than COMPONENTS 


those in Northern areas. For ex- 


ample, in 1948, 38% of the popula- LOW COST 
tion of the state was under 18 years 
Putpge)  V:wale). | 


old, as compared with 28% in New 
England and 31% for the entire 
country. This virtually guarantees a 
continuing increase in population. 
Many of these young people, more- 
over, find agricultural jobs less read- 
ily available because of the increased 
mechanization of farming, and they 
are thus eager for factory employ- 
ment. As an example of this, one 
company recently advertised for 
workers in an area in which only 
some 400 workers were listed as un- 
employed in the 1950 census. It had 
4500 applicants for the 550 jobs 
available; a ratio of almost 9:1. 

The reason for this apparent dis- 
crepancy lies in that fact that many 
of these potential workers live on 
small “subsistence” farms and are 
thus not technically unemployed, al- 
though most of them would be only 
too glad to accept factory work at 
nearby plants. 

It must be stressed, however, that 
this new industrialization of the 
' South does not indicate an industry 











*Formerly produced under the 






shift such as took place some few 

years ago in the cotton and silk in- Souiskaub unk Sec code 
dustries. That wholesale closing of | Absolute depth and feed control plus high rapid uae 
Northern plants brought widespread | traverse make “Hartford Special” Drill Units .work- 

unemployment and created distress | horses on high production jobs requiring accurate ——" 
conditions from which some cities machining operations. These flexible components can a 

have not even yet recovered. This be combined with other Hartford standardized com- 

movement, however, is in the nature ponents to provide low cost automation to every 

of an expansion program brought manufacturer through machines of his own construction. 

about by the demands for increased | Qwur iarge staff of Sales Engineers is ready to study 

production. No Northern workers your processing problems and make recommendations 

will be deprived of employment be- | to lower your manufacturing costs. 

cause of it, but it is becoming more Porte eee ween eecenesesen oe 


MACHINE TOOL DIVISION 

THE HARTFORD SPECIAL MACHINERY Co. 

282 Homestead Avenue, Hartford 12, Conn. C-503-8 
(] Have Field Engineer call. inictip 
[_] Send Application Data Sheet and Descriptive Bulletin. 


and more apparent that the North 
is approaching a condition of indus- 
trial saturation, and that there is no | 
point in constructing new plants 
there because there is not sufficient 














labor available to staff them. The | wae 
- South, on the other hand, offers new Company 
opportunities for development, ade- 
Address 





sen vee seeseeesesal 


City Zone State 


scons eeeseceusecosseesesasusasaasaadl 








® 
' 
r 
quate labor, and a chance to broaden ; 
the whole national industrial picture. Hi 
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MANUFACTURERS’ 


| FREE LITERATURE 
4 To obtain, circle corresponding num- 














Se ber on FYI page inside back cover 
MACHINES AND ATTACHMENTS ‘ 
1 VERTICAL ROTARY MILLING 
MACHINES — Consolidated Machine 
ro) Tool Co, Rochester 10, NY. 40-page illus- 
aac trated buletin 651 describes Newton Con- 
tinuous Rotaries. Applications, advantages 
on short-run work covered; use of auto- sad 
matic self-opening and closing fixtures in- 
——$—$—$_—$————— cluded. 
2 SHEAR-SPEED GEAR SHAPERS— 
Mg Michigan Tooi Co, Detroit 12, Mich. 
o 


8-page bulletin SS-55 contains illustrated 
details on additions to line: Models 18136 
and 18206 for shaping gears up to 20-in.- 
dia with 6-in. face width, 2 DP, at high 
rate production. Machine features, dimen- 

sional and operational specifications cov- 


. | ered, plus discussion of basic Shear-Speed 
cutting principle. 


3 UTILITY PRESS—Producto Machine 

Co, Bridgeport 1, Conn. 4-page illus- 

ai > trated bulletin TE4-101 covers Model No. 2 

Another Masterpiece which combines features of screw, ram, and 

b P t power press in one machine. Can also be 

y Fete used with slight modifications for plastic 

: : ” mold work. Contains design and construc- 

PS: Columbia OILDIE tion features, application data and specifi- 
cations. 











It Says: 


4 POWER PRESSES—Famco Machine 

Co, Kenosha, Wis. 12-page catalog 
illustrates and describes line of 50 models 
from 4 to 18 ton, in both bench and floor 
models. Specifications, die space dimensions, 
data on press tonnage requirements; avail- 
able a ries included 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices, Warehouses and 
Representatives in Principal Cities. STEELS 








TOOLS AND ACCESSORIES 


4 MECHANICAL PRESSURE GAGE 
—W C Dillon & Co, Van Nuys, Calif. 
6-page bulletin PG-4 illustrates applications 


Straightens Ends and describes features of new switch model. 


Details of switch arrangement and ratings 








provided; dimensions and price schedules 


of Coiled Rod for Insertion included. 


5 6 THROW-AWAY CARBIDE IN- 
i SERTS—Viki Tool Co, Shelton, 
Into Drawing Dies or Cold Conn. 6-page bulletin 55 pant data on 
six sizes and eleven styles of Dexamatic 

i H “Chiptrol” tooli for light and medium- 
Heading Machines... ‘Sete eaadaelas aendiendinne with jee 
lar and square inserts, with negative as . 


well as positive rake angles. Carbide grade 
selector guide included. 


7 CEUCKS—O S Walker, Worcester, 

Mass. General catalog covers rectang- 
ular, swivelling, rotary, and magnetic 
chucks, vacuum chucks, special types, de- 
magnetizers, planer parallels, and new line 
of lifting magnets. 


8 MAGNETIC DATA STORAGE DE- 

VICE—Brush Electronics Co, Cleve- 
land 14, Ohio. Folder describes TapeDrum, 
a combination magnetic drum and tape re- 
corder for inventory control, data reduction, 
trend recording, and table storage. 


s - _ 
BALANCED ACTION GAGES — 
Manco Guillotine Rod Straightener @ BALANCED’ scTion |.GacEe-- 
You can quickly and easily straighten the leading end of heavy 33-page illustrated catalog No. 2 covers 
: : : : . : indri 1 d ri 

coiled rod using a Manco Guillotine Hydraulic Rod Straightener. pagans Eyer senses er fosee 4 
With it a 4’ length can be straightened in about 15 seconds. Capacity items. Dimensions and standards included. 
for %e" to 114” diameter. Unit equipped with electric hydraulic : sacle 
i | PRECISION BORING ; 
— al of hong, 6:te. 10 HEADS—Mazwell Co, Bedford, Ohio. 
6-page catalog gives illustrated information 
on E-Z Set units. Features described; di- 

Write For Catalog — Dept. AM-7e } mensional charts included. 


MANCO Mi 11 GAGES—Sossner Tap & Tool Corp, 2 
Lynbrook, NY. Combination file fold- 
g. Co. BRADLEY, ILLINOIS ET Limbrook. NY. Combination fe fo 


| line of Taperlock, Trilock and wire type 








cylindrical plug gages and thread plug 
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In Booth 805 See=— 


a ChalleNGe to the rated capacity 


of your present hand turret lathes! 


Compare 
your present 


output 
ifoll-ie-laler-1- 
set-up time 


rejects 


with a new RIVETT 918ST - 


1. Instant Start-Stop of Spindle Doubles Output (even on 
short runs of varied pieces) 


Evidence from RIVETT 2. Tolerances— Measured in‘*Tenths” (on all types of work) 
customers shows that— 3. Simplified Tooling Cuts Set-up Time in Half! 


4. Rejects— NEXT TO NOTHING 


Rivett Features Less Labor Per Piece * Write for Bulletin 
918STB and See! 









RIVETT LATHE & GRINDER, INC., Dept. AMR8, Brighton 35, Boston, Mass. 
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ANOTHER EXAMPLE of 


gages. Includes size range, tolerances, han- 
dle sizes, member lengths, thread pitches. 


Before you hang up, sAAt TEHATING auto Wotsne 


12 SINTERING FURNACES — Drever 

Co, Bethayres, Pa. 12-page bulletin 
B-101 provides illustrated data on units for 
sintering powder metal products, and re- 
duction of metallic oxides. Variety of types 
and sizes described. . 


1 WELDING HEAD — Raytheon Mfg 

Co, Waltham 54, Mass. Data Sheet 
PD 2-201 describes Model J precision weld- 
ing unit for small parts and subassemblies. 
Design and operational features illustrated. 





14 PLATING TANK TEMP CONTROL 
Minneapolis-Honeywell Regulator 

Co, Philadelphia 44, Pa. 9-page i!lustrated 
Data Sheet 5.1-4 describes application of 
Honeywell instrumentation to various types 

| of plating tanks. Diagrams of typical in- 
stallations cover use of electric and pneu- 

| matic temp control systems, and of record- 
| ing, indicating, and non-indicating instru- 





ments. 


| t SPOT WELDER—Sciaky Bros, Ine, 

Chicago, Ill. 8-page bulletin 334-3 
contains illustrated information on Type 
| PMCO 2 ST air-operated press type, 3- 
| phase, Modu-Wave unit for resistance weld- 
ing to rigid aircraft and government speci- 
fications. Operation principles and design 
advantages outlined. Charts, and tabular 
data included. 


1 TEMPERATURE BRIDGES—Leeds 

& Northrup Co, Philadelphia 44, Pa. 
2-page illustrated data sheet E-33 (2) gives 
information on bench-type and portable DC 





your order for alloy steel bars, 


dillets and forgings, in whatever size, shape bridges for temp and temp difference meas- 
: urements of moderate accuracy by resist- 
and treatment you need, is ance thermometer method. Construction, 
. - | circuit diagrams, specifications and acces- 
well on its way to being filled. caty eaelbusent tackeded. 


1 PLANNING A HEAT-TREATING 
DEPARTMENT—Lindberg Engineer- 
| ing Co, Furnace Div, Chicago 12, Ill. 24- 
j page booklet describes proper furnace-size 
selection; shows recommended lavouts; gives 
| approximate floor-space requirements; lists 
auxiliary equipment, such as tongs, straight - 
ening presses, workbenches, hardness test- 
ers, etc. 





1 CONTROL FOR ARC-WELDING 

MACHINES — Worthington Corp, 
Worthington-Mullenbach Controls Div, Har- 
rison, NJ. 4-page illustrated bulletin 
R-1700-B17 gives information on “Arctrol,” 





All seven of our modern warehouses are located in a portable remote control for adjusting 
. 2 s . . amperage on all makes of arc-welders. De- 
principal industrial areas...near you. Each one is well- tolls. apetntiem, censtrustion, tnctalietion, 
. ; ; advantages. Application data in chart form 
stocked: equipped to fill your alloy steel requirements Pg tee aR ent eng Abe 
promptly, whether you need standard AISI, SAE or our | parts pietured; parts and price list included. 
> ee | 

own special HY-TEN steels— the standard steels of to- PLANT SERVICE EQUIPMENT 
morrow”. Every warehouse, too, is staffed with experts in 19 TROLLEYS FOR OVERHEAD 
metallurgy who are ready to serve you. CONVEYORS—Link-Belt Co, Chica- 
go 1, Ill. 20-page illustrated Book 2536 de- 
i ; : scribes ball-bearing trolleys. Dimension and 
Write today for yous FREE copsce of Wheelock, Lovejoy pane rw ‘data, attachments, selection in- 

Data Sheets. They contain complete technical information | formation included. 


on grades, applications, physical properties, tests, heat 
treating, etc. 


20 LIQUID BLAST CLEANING—Pang- 

born Corp, Hagerstown, Md. 8-page 
bulletin 1403 contains photographs, dimen- 
sions, sizes and features of all models of 
the EZ-2 and EZ-3 Hydro-Finish machines 





near you eee for deburring, surface finishing and prep- 
° PR ° aration. 
Warehouse Service — Cambridge « Cleveland « Chicago 
Hillside, N. J. « Detroit e¢ Buffalo e Cincinnati 2] SAFETY SERVICE GUIDE — Na- 
. tional Safety Council, Chicago 11, Ill. 
In Canada —Sanderson-Newbould, Ltd., Montreal and Toronto 68-page Guide 2.1 is an illustrated catalog 


of varied accident-prevention aids available. 
List of Council periodicals, complete library 


WHEELOCK, LOVEJOY 8 COMPANY, INC. | ciesrersityha axel ac 
dent prevention. 


137 Sidney Street, Cambridge 39, Massachusells 22 STORAGE SYSTEMS—Paltier Corp, 


Michigan City, Ind. 4-page illustrated 
bulletin on Paltier engineered systems for 
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ANOTHER EXAMPLE of 
REDUCING COSTS WITH— 









| ECONOMATION 





Drills, chamfers, Jefe} ma cola-tmelaleMlatelhUloltiol pa (-xolor 
screw taps 377 master-brake 
cylinders an 

ae hour gross.... 


Polatommiztohitia-tm)(-vainelalte 
mechanism for checking broken drills! 


This 7-way dial-type hydraulic-feed Buhr Special has a 48”-diameter 7- 


position power-operated index table, complete with shot bolt. Two parts lf \ " 
are loaded per station in each of its seven fixtures. Automatic clamping 4) UF 
of fixtures is performed by a power-wrench with torque control. See 


Electronic mechanism automatically checks two .028 drills. Following each cycle, drill-check- 
ing arms swing sensing probes to and from drills. If either drill is broken, special electronic 
sensing-circuit stops machine and flashes failure-light. 


Find out how Buhr Economation can reduce your production 
costs. Phone, wire or write us. A consultation with one of our 
top sales executives will be arranged promptly! 


BUHR MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 


Solidly Engineered « Precision Built efor World's Leading Manufacturers 





| storage, warehouse, and merchandise move- 
ments. 


2 ULTRASONIC CLEANING EQUIP- 
MENT — Acoustica Associates, Inc, 
| New York 1, NY. Bulletin DR-400 describes 
| Model DR-400 unit for production cleaning 
and degreasing, electroplating, soldering 
aluminum, degassing molten aluminum, 
| metal cutting, and other applications. Con- t in 
| 


tains operational principles; specifications 
included. 


2 HAND LIFT TRUCKS — Barrett- 

Cravens Co, Northbrook, Ill. 6-page 4 
bulletin 555-1 contains illustrated informa- 
tion on single stroke units. Specifications, 
features, operating views, specific applica- 
tions covered. 


2 FINGERPRINT REMOVER—E F 

Houghton & Co, Philadelphia 33, Pa. 
4-page illustrated bulletin describes Cosmo- 
line 1070 for protection of highly polished 
or super-finished surfaces from corrosion 
caused by fingerprints. Particularly applic- 
able to non-ferrous metals and bi-metallic 
assemblies. 


26 FLAT STEEL STRAPPING EQUIP- 
MENT—Gerrard Steel Strapping Div, 
US Steel Corp, Chicago 32, Ill. 8-page illus- 
trated brochure describes line of heavy-duty 
equipment and accessori-s for loading, 
palletizing, and unit reinforcement. 


| 2 AUTOMATIC PACKAGING MA- 
CHINE—Product Packaging Engi- 

neering, Culver City, Calif. 4-page illus- } 
trated brochure contains descriptive data 
on the Pak-O-Mat. Feeds gaskets, nuts, 
O-rings, bolts, bearings, valves, etc, from 


| hopper down vibratory chute onto moving 
strip of sealing material. Prints, seals, 
& packages, cuts off automatically. 


Whether a 200 year old tortoise would admit this state- Se a 


| Conveyors, Inc, St Clair Shores, Mich. ' 
ment is debatable, but with Diamond Wheels it is an indis- 40-page catalog 400 illustrates and describes 

line, including Magnavator, Tube-Veyor, 
putable fact. | Chip-A-Way, and custom-built equipment. i 













Even then, long wear depends upon many factors; Speed, 29 HYDRAULIC CRANE — Austin- 
* * Western Co, Aurora, Ill. 8-page 
correct use of coolant and of prime importance, the wheel brochure contains dimensions and _ illus- 
must be just right for your job ...in diamond grit size, bond, | trated applications. Performance data, at- 
e 4 | tachments, special equipment described. 
and in every other detail. ns 
| 3 STEEL BELT CONVEYORS — 
Sandvik Steel Belt Conveyors, Divi- 





We at J. K. Smit, know after many years experience how 
. a ° | sion of Sandvik Steel, Inc, Fair Lawn, NJ. 
fo satisfy every grinding and cutting need. 48-page illustrated, hard-cover book gives 


engineering and application data. Describes - 
basic features, provides details on charac- 

teristics, capacities, adaptations, and de- 

sign. Load capacities of various widths of 

belt as applied to specific types of materials 

are indicated. 


. Send for your copy of 
¥ our new Diamond Wheel Catalog No. 54. 






PARTS AND MATERIALS 


3 NEEDLE BEARINGS — Torrington 

Co, Torrington, Conn. 76-page illus- 
trated catalog 55 contains engineering data 
on design, application, and operation for 
five types of bearings. Selection information 
on size, type, suitability, characteristics; 
dimensions, recommended shaft diameters, 
housing bores, and rated load capacities in- 
cluded. 





3 GEARS—Sier-Bath Gear & Pump 

Co, North Bergen, NJ. 44-page illus- 

| trated “Gears of Integrity” illustrates prin- 
cipal types of gears and miscellaneous com- 
binations; describes most modern methods 
and techniques of gear testing for extreme 
accuracies, and explains newest trends in 
gearometry. Engineering graphs and tables; 
pitch and accuracy requirements for various 
velocities; checks for strength, accompanied 


| by ref scales and hs. 
J. K. SMIT & SONS, INC, | tes“ SoiTmn 5 


HOME OFFICE AND PLANT 33 CONTROL VALVES — Versa Prod- 
MURRAY HILL NEW JERSEY ucts Co, Brooklyn, NY. 8-page cata- 


i 






log covers 40,000 hydraulic and pneumatic 
units. Six sizes are illustrated with actuat- 
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one package: many advantages 


buy a complete heat treat facility from a single source—as you can from Surface 
| Combustion—and ‘you save both time and trouble. 


in one neat package, you get furnaces*, atmosphere generators, quench tanks, 
and washers. The individual units are matched in capacity for operating effi- 
ciency—and here’s how you save: 


you avoid juggling the delivery and installation schedules of different suppliers. 
You get one complete installation, scheduled to meet your requirements. 
Responsibility is clear and straight-line. You call one place for service. 


combine these advantages with the operating superiorities of ‘Surface’ equip- 
ment, and you get a capital investment which yields healthy returns. 


* At ‘Surface,’ you can choose from the biggest-in-the-industry line of standard 
furnaces for forging, annealing, hardening, drawing, solution heat treating, 
cyaniding, carburizing, normalizing, metal melting, or lab work. 


write for details on the package plan 





SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 
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Save Valuable Show Time! 


Chicago, Illinois 
Sept. 6th to 17th 


Write for your FREE 


Admission Form Now! 


Fill in this blank. Cut it out and 
mail it to us now. We will send 
you a complimentary admission 
ticket to the Coliseum Machinery 
Show. By presenting a filled-out 
admission ticket at the entrance to 
the show, you will save all regis- 
tration delays and entrance fees. 
(The Coliseum Machinery Show is on 
see way from the“‘Loop" to the Machine 
‘ool Show.) 











a. 
Also ae ors Pe 
(International Amphitheatre) “ °n 109% ED IN S Comp 
2. COLISEUM Machinery Show eition tae] 11% ty NEW car DF Homey 
: ° Ol Az. Md zo 13” Alo 
(Chicago Coliseum) l don ox"lling 415” lathe, Gs Desc, 
3. Production Engineering Show y ching "dt Hea, RIBING. 
(Navy Pier) lothe, : 


1. Machine Tool Show 
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Write for these™ 
new catalogs to \" 
preview our “tools in action’ 
display at the Coliseum Machin- 
ery Show, Booth #702. 


QAEHECK the wide range of Sheldon 
precision toolroom and production lathes, 
milling machines and shapers you want to 
be sure to see. 


















CHECK the important features of 
these modern machine tools that you will 
want demonstrated. 








Aeuecn-in at Sheldon Booth No. 
702, Chicago Coliseum Machinery Show. 
Take your own test cuts. Test, for your- 
self, the performance of these new and 
modern cost-saving machine tools. 3 


SHELDON 


Builders of Sheldon Lathes, Milling Machines, Shapers and Sebastian Lathes. 








SHELDON MACHINE CO., Inc. @ 4234 North Knox Ave @ Chicago 41, Ill. 
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ing devices. Dimensions for 5, 4, 3, and 
2-way valves in all sizes included. 


34 TOOL STEEL GUIDE—Vanadium- 

Alloys Steel Co, Latrobe, Pa. 70-page 
brochure contains technical data on 50 types 
of tool steels and cold finished products. 
Data on HSS, die steels for hot and cola 
work, carbon and carbon-vanadium tool 
steels, chrome-vanadium tool steels, and 
tool steels for special purposes. Sections in- 
cluded on cold finished products and pow- 
dered metal heat treatment, composition, 
hardness-after-tempering charts, and appli- 
cations for each type. 


35 LAMINATED STEEL FLEXPIN 

COUPLINGS—Smith & Serrell, Inc, 
Newark, NJ. 4-page illustrated bulletin 53 
specifies where to use, and how to specify 
couplings to eliminate accidental shaft mis- 
alignments and load shocks. Ordering in- 
formation, dimensional drawings, plus tab- 
ular data indicating characteristics of 21 
sizes of units available. 


36 BASIC STEEL PRODUCTS—Joseph 
T Ryerson & Son, Chicago 80, Ill. 
4-page bulletin 11-2 is an illustrated buyers’ 
guide to bars, structurals, plates, sheets, 
and strip. Provides data on standard speci- 
fications, type, range, and accuracy of cut- 
ting to needs; covers hot rolled carbon bar, 
structural, and flat rolled steels. 


3 HEAVY METAL — Fansteel Metal- 

lurgical Corp, Metals & Fabrication 
Div, North Chicago, Ill, 20-page illustrated 
booklet covers Fansteel 77, a machinable 
tungsten-copper-nickel alloy used where 
high density igs required in small space; 
twice as heavy as steel, 50% heavier than 
lead. Booklet lists physical properties, de- 
scribes processes of manufacturing and 
finishing, contains reference tables and 
charts. 


3 SPIROID GEARS — Illinois Tool 

Works, Chicago 39, Ill. 15-page book- 
let illustrates and describes gears for 
medium to high reduction ratios. Includes 
relation to other gears, performance data, 
advantages, tabular data on mounting tol- 
erances and backlash control. 


39 STEELS — Allegheny Ludlum Steel 

Corp, Pittsburgh 22, Pa. 16-page 5th 
edition of complete publication list covers 
company’s 85 current technical data sheets 
and booklets. Includes stainless, electrical, 
tool, and die steels, and other high alloy 
specialties. 


40 LUBRICATED PLUG VALVES— 

Homestead Valve Mfg Co, Coraopolis, 
Pa. Illustrated, 28-page Reference Book 
39-5 shows straight-way, 3-way, 4-way, and 
multiple port lubricated units for 250-lb 
oil-water-gas, and 150-lb steam working 
pressure. Describes wide choice of metals 
and sizes in 100% pipe area and venturi 
types. 


41 “HOW ZINC CONTROLS CORRO- 

SION” — American Zinc Institute, 
New York 17, NY. 32-page illustrated book- 
let describes many ways in which zinc 
lengthens life of steel products, reduces 
maintenance costs. Drawings, charts, etc, 
analyze corrosion-control characteristics of 
coatings, pigments, and anodes. Applica- 
tions presented. 


42 TITANIUM ALLOY—Mallory-Shar- 

on Titanium Corp, Niles, Ohio. 4- 
page bulletin describes MST 6A1-4V; lists 
metallurgy and chemistry, properties, rec- 
ommended heat treatment, forging, welding 
procedures. Alloy can be used at temps up 
to 750 F with minimum creep or change 
of properties. Said to have excellent 
strength and _ stability, insenstitive to 
notches; can be hot-worked over wide range. 


j P 
4 POWER MOTOR-GEAR-TRAIN — 

John Oster Mfg Co, Racine, Wis. 
Catalog sheet illustrates and describes unit. 
Technical information includes dimensional 
drawings, performance features, and tabu- 
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NEW! 


FILTER...REGULATE...LUBRICATE with this 


Schrader ~ ®  Lub-air-ator 


















Body—Bonnet and in- 
terior parts are corro- 











Automatic Lubrication 








Finest sintered filter- Regulates line pressure stom t 
ing — automatic — down to 5 to 125 psi os ee and re- with sight feed. Adjust 
completely rustproof— by turning handle. Vari- P . oil flow while you 
various sizes. as sizes—flow capac- watch. 

ities. 








Sintered Bronze 
Filter Minimum 
pressure drop. Re- 
movable filter eas- 
ily cleaned without 
disturbing piping. 
















Sliding-Seal covered 
port permits quick, 
easy refill. 






Highest Capacity— 
Finest Response— 
Longest Life. 
Gauge mountable 

Whirling Action on either side. 

— — m4 

oreign materials 

to sides and bot- Ps 

tom of Bowl. Wide operating 
pressure range. 
Vibrationproof — 

holds adjustment. 




































Sturdy Transparent 
Bowl—1/2 pint capac- 
ity. Oil level always 
evident. Refill with- 
out shutting off air. 


Sturdy Transparent 
Bow! permits con- 
stant visual policing. 



















Drain Cock makes it Handy Drain Cock. 
easy to blow out for- Sediment easily re- 
eign material. moved. 






Easily maintained. No moving parts—can be serviced without disturbing pipe connections. 










Now! An all-in-one installation! The Schrader LUB-AIR-ATOR. 
This new, quality unit is designed to do these three important 
jobs: filter clean the air as it moves through system—regulate air 







to proper pressure requirements—lubricate moving parts in the 






correct amount to minimize wear and friction. End result: your 






valuable air tools give longer trouble-free service. 









Use a Schrader LUB-AIR-ATOR wherever you need dependable, 
safe air service. And... if you design products with air equipment 
and controls—“build in” the Schrader LUB-AIR-ATOR. Its quality 
complements your equipment. For a fully illustrated specification 
sheet write us! Act now! Address A. SCHRADER’S SON, Division 
of Scovill Manufacturing Company, Incorporated, 460 Vanderbilt 










Avenue, Brooklyn, New York. 








LEADERS IN AIR CONTROL SINCE 1844 









REG. U. S, PAT. OFF. 
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Aa) New Chain... 


ACCOLOY 





























product 





e At last—a chain with welds as strong or stronger than 
the material . . . welds that won’t break when links are 
bent sharply . . . welds made with two projecting lugs 
that absolutely prevent dangerous kinking of the 
chain .. . welds that provide 24 times the welded 
area found in normal flash or butt-welded links. 
Ww Accoloy X-Weld 125 Chains hang straight as a 
die. Every link is perfectly formed! 
Accoloy X-Weld 125 Chain has almost count- 
less uses: Slings, bundling, towing, general 
utility chains ...It can be furnished in 
special analyses and heat treatments to 
provide greatly extended life and use on 
tough jobs ... corrosive jobs... ab- 
rasive jobs...hot jobs. Specify 
Accoloy X-Weld 125 for your next 
chain job for a new concept of 
chain performance, economy 
and value. Available in 4",%”", 
4%", %” and %” sizes. 

e Ask our nearest district 
office for further infor- 
mation on ACCOLOY 
X-WELD 125 CHAIN, or 

write the American 
Chain Division, York, 
Pa., for descriptive 
bulletin. 


The Secret is 
in the Weld! 


This Accoloy X-Weld 
125 link was ground 
and etched to show 
its big welded area 

—2% times the size 
of welded area pos- 
sible with other weld- 
ing processes. This 
means more than 
double the security 
at the weld —and only 
X-Weld has it ! 












for 


AMERICAN CHAIN & CABLE Better 


York, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Value 
Kouston, Los Angeles, New York, Philadelphia, Pittsburgh, 
Portland, Ore., San Francisco, Bridgeport, Conn. 
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lar data on motor length, gear train length, 
etc. 


44 PLASTIC PRODUCTS — American 

Agile Corp, Bedford, Ohio. 48-page 
catalog illustrates and describes complete 
line of polyethylene and polyvinyl chloride 
fabricated products, including plates, sheets, 
rods, tubes, pipes, and fittings, plus hot 
gas welding and spraying equipment. Sec- 
tions include data on chemical resistance 
to various reagents of products, specifica- 
tion details, reference charts. 


45 STAINLESS FASTENERS—Allmet- 

al Serew Products Co, Garden City, 
NY. 8-page brochure describes styles and 
sizes in stock. Illustrated data on screws, 
bolts, nuts, washers, rivets, ““AN” fasteners, 
nails, pins, etc. 


4 STAINLESS STEEL GLOBE 

VALVES—Cooper Alloy Corp, Hill- 
side, NJ. 4-page catalog 55A covers line; 
schematic drawings of various models, de- 
sign factors; tabular data on major stain- 
less alloys, designations, and applications. 


4 SOLENOID VALVES—A-P Controls 

Corp, Milwaukee, Wis. 6-page bulle- 
tin covers entire range designed for use 
with liquids, gases, or refrigerants; can be 
used for stop and start operations. Selec- 
tion data, features, typical applications in- 
cluded. 


4 VARI-PITCH SPEED CHANGER— 

Allis-Chalmers Mfg Co, Milwaukee, 
Wis. 6-page bulletin 20B6013D illustrates 
operating advantages of units available in 
12 sizes from 1 to 75 hp with output speeds 
up to 2900 rpm. Operate in either vertical 
or horizontal position. Includes selection 
table for recommended unit size of standard 
motors, and speed range table. 


49 ADJUSTABLE SPEED DRIVE — 
General Electric Co, Schenectady 5, 
NY. 8-page illustrated. bulletin GEA-6234 
covers general-purpose, full-wave, Thy-mo- 
trol adjustable speed drive. Featuring sev- 
eral industrial applications, booklet em- 
phasizes unit’s printed control circuits. 


5 POLYESTER RESINS—Barrett Di- 
vision, Allied Chemical & Dye Corp, 
New York 6, NY. Folder contains complete 
technical data on Plaskon resins. Data 
covers properties of Barrett’s line of rigid, 
flexible, and resilient-type products. 


New Books 





Basic LUBRICATION PRAcTICE—By AI- 
len F Brewer. Published by 
Reinhold Publishing Co, 430 
Park Ave, New York 22. 286 
pages, 6 x 9 in. Price, $6.75. 


As its title implies, this book is de- 
voted to a study of the practice of 
lubrication, rather than the prin- 
ciples involved, and it does very 
well at it. All the basic problems 
and types of lubrication encoun- 
tered are discussed, with recommen- 
dations for best results. 

Included with the normal subject 
matter dealing with bearings, mo- 
tors, and the like, are chapters on 
chains, wire rope, flexible cou- 
plings, air compressors and pneu- 
matic tools, storage and handling, 
and a brief description of the newer 
synthetic lubricants. 

The bock is generously illustrated 
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UNIVERSAL sorine cnucxs 


FOR ALL TYPES OF ROUGH 
AND FINISH BORING COMPLETELY ENCLOSED 


MECHANISM 
KEEPS OUT DUST 


COMPACT AND RIGID AND GRIT 


FOR ROUGH BORING 
WITHOUT CHATTER; 


(ey PRECISE AND ACCURATE 


Y OF FOR FINISH BORING [SsxQ 
tes. 


& 





POSITIVE BUILT-IN 
CENTER STOP FOR 
MILLING, DRILLING c ; oe 
AND REAMING HARDENED AND 
GROUND 
WEARING PARTS 
FOR LASTING, 
TROUBLE-FREE 
ACCURATELY (| PERFORMANCE 
BALANCED FOR THE 
HIGH SPINDLE SPEEDS 
OF MODERN 
BORING MACHINES 





Write to Universal Engineering Sales Co., 1060 Broad St., Newark 2, 
N. J.; 5035 Sixth Ave., Kenosha, Wis.; or the home office. 





UNIVERSAL 
ENGINEERING 


COMPANY 
FRANKENMUTH 1, 


STANDARD COLLET CHUCK 
MICHIGAN FLOATING COLLET CHUCK 
BORING CHUCK 
“KWIK-SWITCH” TOOL HOLDER 
MIKRO-LOK BORING BAR 
STANDARD DRILL BUSHING 
UNIVERSAL INDEX PLUNGER 
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motor housing. 


“When it comes to quality, the 
Warco Press is one of the finest, and 
we like the way Warco engineers 
stay with the sale until everything is 
satisfactory,” say engineers of the 
Bingham-Herebrand Corporation, 
Toledo, O. 


“If for any reason our Warco equip- 
ment requires factory service, a 
phone cali brings them on the run,” 
they continue, “and it’s this kind of 


teens a 


~federal 


——_—_— 
WELDERS # 






- : ° 
Engineer Wallace Feemster and Press Foreman Sherwood Hender- AY: S Chief 
son watch as 600-ton Warco Eccentric Gear Press performs five y 

stamping and drawing operations in manufacture of refrigerator 





America’s 


A Desire to Serve After Sale (gurr 
Js Why | Choose WARCO... ” 





service that must be considered when 
buying equipment today.” 


Bingham-Herebrand is one of the 
nation’s leading custom stamping, 
forging, and fabricating firms and 
through the years has used equip- 
ment of many makes and is well 
qualified to make machine com- 
parisons, 


If you want quality press equipment 
backed up by excellent service, add 
the name Warco to your press sup- 
plier list. Representatives in principal 
cities. 


The Federal Machine and Welder Company 


Warren, Ohio 







Engineer of 


“Presses That Stand Up Plus (tx 








with charts, photographs, and 
sketches, and is recommended for 
anyone who needs to get a quick 
understanding of standard lubrica- 
tion practice. Although there is some 
basic design information, such as 
dimensions of oil grooves, life ex- 
pectancy of bearings, and so on, 
this book is not especially likely to 
be of use to the advanced lubrica- 
tion engineer, who ought to know 
its contents pretty well already. 


IDR REPRINT Service. Published by 
Industrial Diamond Review In- 
formation Bureau, 32-34 Holborn 
Viaduct, London E C 1, England. 
12 pages 7% x 934. No charge. 


This latest edition contains refer- 
ences to over 200 reprints of articles 
published in Industrial Diamond Re- 
view and contemporary journals. 
Most of these are in English, but 
there are a few in French and Ger- 
man. The titles are classified into 
main groups covering the various 
scientific and industrial fields of ap- 
plication of diamonds. An author in- 
dex is also given. 


JUSTIFYING THE PERSONNEL PROGRAM 
—No. 160 in the Personnel Series 
of the American Management Asso- 
ciation, 330 W 42nd St, New York 
36. 52 pages, 6 x 9 in. Price, $1.75, 
non-members; $1.00, members. 


“Justifying” a staff job can be one of 
the most difficult problems a person 
can face, in the era of tightening cost 
controls. This book points out sev- 
eral ways in which you can prove to 
your cost-conscious management that 
the work you are doing is produc- 
tive, even though you can’t always 
measure the dollar value of your 
contribution. 

Areas covered include a general 
discussion of how the personnel de- 
partment can “sell” its services, 
means of measuring attitude re- 
sponses to personnel programs and 
policies, controlling costs of the per- 
sonnel department, and a very stim- 
ulating description of an organized 
approach to cost reduction. 

Because it remains somewhat gen- 
eral in approach, the book does not 
quite live up to its title, leaving much 
to be said about the problem of prov- 
ing the usefulness of the staff job. 
However, the fault lies more with 
the title than the book, for the sub- 
ject matter is interesting and well 
presented, and discusses problems 
which would arise whether or not the 
problem of self-justification were 
present. 
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GEAR 





MOTORS 


And Geared Motor-Driven Induction 


Generators 


Now you can design high-quality, precision servo systems 


.... HERE'S 
YOUR PRACTICAL 
GUIDE TO GEAR-TRAIN 
CONTROL MOTOR 

COMBINATIONS 








with prior knowledge of delivery dates to meet hot pro- 
duction deadlines. Transicoil’s new gear motor bulletin 
gives you, for the first time, complete availability data on 
the units you need to meet tough space and performance 


requirements. 


The complete list of gear ratios available — for sizes 
9, 11, 15, and 18 control motors — is keyed in two ways. 


One covers “immediate” 
gear ratios — available 
within one week of receipt 
of order. The other is made 
up of “quick” gear ratios — 
requiring an additional two 
weeks. 

Also included are a wealth 
of servo control ideas pre- 
sented in numerous case his- 
tories of custom assemblies 
designed and manufactured 
by Transicoil to solve par- 
ticular problems. Write now 
for your free copy. 
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Transicoil 


, MONTGOMERY COUNTY, PA. 


WORCESTER 


Please 
bulletin. 


NAME 


Corporation 


send me a free copy of your new gear motor 


a aa ‘ anes 





FIRM 


ADDRESS___ 
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stutomatic 
POINTING MACHINES 


for bolt and 
cap screw pointing 


TYPE 4600 


ECONOMY Automatic Pointing Machines are 
hopper fed and automatic in operation. These 
features enable operator to run several machines 
resulting in greater productivity and lower costs. 


Heres Where You 


i 
ne easure a ue 


It’s the quality of the production 
you get from a South Bend Lathe 
that is the measure of its value. Con- 
sistently close tolerances month- 
after-month regardless of the job 
mean a better end product for you, 
less scrap and lower costs. Use this 
yardstick when you compare lathes 
and you'll see why you get more 
value for your money in a South 
Bend. For complete information 
contact our distributor. If none 
nearby, write to factory. 


ILLUSTRATED: 10” x 3’ bed Underneath Motor 
Drive Bench Lathe, priced at $1208 f.o.b. factory, 
less electrical equipment and tooling. Convenient 
time payment terms available. Only 314%4% annual 
interest on original unpaid balance due. 


These Automatic Pointers are available in two the TYPE 4 
sizes—Type 3300 for uniformly pointing bolts 
and screws to 3/8” diameter and 3/4” to 3-1/2” in 
length, the type 4600 for pointing bolts and cap 
screws 1/4” to 3/4" diameter and 1” to 6” in length. 
A single machine will handle all types of points on 
many types of bolts and cap screws. 


Production rates of the type 3300 vary infinitely 
from 2,000 to 6,000 finished parts per hour and on 
the type 4600 from 1800 to 5400 per hour. 


Also available is the type “P” Semi-Automatic 
Pointing Machine for pointing bolts, cap screws, 
studs and rods 1/4” to 1-1/2” diameter, 5” or more 
in length. Production rates up to 2,000 pieces per 
hour make it a valuable secondary machine for 
short runs. 


Consult ECONOMY on low cost, high produc- 
tion Bolt and Screw Pointing operations. 


THE ECONOMY LINE 
Automatic Shaving Machines Automatic Pointing Machines 


Automatic Pointing & Shaving Machines Semi-automatic Pointing Machines 
Automatic Pointing & Threading Machines 
Double End Automatic Pointing Machines 


Typical operations performed on 
TYPE “P* Semi-Automatic 
Pointing Machines 


WILLOUGHBY, OHIO 


Designers and Manufacturers of 


Wat LOU CHBY- OE 
= ° Secondary Operation Machines since 1915 


pU2Ze 


Reg. U. S. Pat. Off. 





A NEW CATALOG 
shows all South 
Bend lathes 9” — 
16-24” swing, 14” 
drill presses, 7” 


Visit us in Booth 
543 Metalworking 
Equipment Exposi- 
tion — Chicago 
Coliseum 
Sept. 6-17 


ER ' INDUSTRIAL Che 


BUZZER Equipment, a 
buy-word since 1911, 


‘NO BLOWER OR a poeridas, the” banat 


d k h shapers and ped- 
OTHER POWER 1 : Slaaan Maser a estal grinders. Ask 
NEEDED 


power. Wide range of for General Cata- 
JUST CONNECT 


turn d d heat é ' 
aul. ‘ib tan ae { log 5406. 

TO GAS 

SUPPLY 











pend on a BUZZER. SOUTH BEND LATHE 


y ; BENG SOUTH BEND 22, INDIANA 
Building Better Tools Since 1906 


Atmospheric Pot 


_ Sandaning Furnaces 


Mfrs. since wi 


es a vonaatinmiie oii ana 


CHARLES A. HONES, Inc. 


126 SO. GRAND AVE., BALDWIN, L. I., N. Y. 
BURNERS - FURNACES (Heat Treating, Melting, Soldering ) 


SOUTH BEND LATHES 
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GEAR SHAPERS 
GEAR HOBBERS 
GEAR CUTTERS 


_ MASCHINENFABRIK LORENZ A.G., ETTLINGEN/BADEN 


GERMANY 











e keeps on the go to 


Burnham Finney’s typewriter is the only thing 
that applies the brakes to his almost constant 
travel schedule. Fortunately, it applies the 
brakes often enough to make sure a great and 
growing industry gets his exclusive, first-hand 
reports on important developments every 
other week. 

Burnham Finney has been “‘on the go” ever 
since, fresh out of the University of Cincinnati, 
he spurned a law-school scholarship to open his 
own industrial news bureau, supplying about 
twenty business magazines and newspapers 
with the latest news of Midwest industry. 

Thirty years and a million travel miles 
later, this indefatigable editor is still out of his 
office much more than he is in it. He main- 
tains personal contact with hundreds of top 
metalworking executives coast to coast. His 
exclusive reports on the Washington scene as 
it affects Metalworking are the result of being 
there when the news is in the making. He has 
recently renewed again the European con- 
tacts he so soundly established when, at the 
request of the British Ministry of Production, 
he gave our World War II allies his on-the- 
spot help in boosting armament production to 
record levels. 

And now, as it has been doing ever since 
Burnham Finney became Editor of American 


Machinist in 1938, his typewriter continues 
to record a notable succession of reporting 
“firsts” in a basic industry. 

First vocal exponent of automation’s great 
future, constant champion of the pressing 
need for modernization in Metalworking’s 
sprawling production shops, writer of prize- 
winning editorials, confidant of his industry’s 
top executives and of government’s policy 
makers, Burnham Finney studies the present 
tirelessly so that his typewriter can brilliantly 
forecast the future for his magazine’s readers. 

In experience . . . in knowledge of his job... 
in ability to serve his readers, Mr. Finney is 
typical of McGraw-Hill editors. They’re spe- 
cialists. They know their fields. They live with 
the problems of the men—within these fields 
—who look to them for accurate reporting of 
news that is vital to their industry. 

Their “product” has to be good. Editorial 
quality must be consistently maintained be- 
cause every McGraw-Hill publication is sold 
to its subscribers . . . bought because of the 
ability of McGraw-Hill editors to pack each 
page with information that will help their 
readers do a more efficient job. That is why 
every McGraw-Hill publication provides and 
maintains an alert, interested audience for the 
advertiser’s sales messages. 






McGRAW- HILL 


PUBLISHING COMPANY, INCORPORATED 


HD 330 WEST 42nd STREET, NEW YORK 36, N.Y. @ 


OVER A MILLION MEN IN BUSINESS AND INDUSTRY PAY TO READ McGRAW-HILL BUSINESS PUBLICATIONS 


at” a 
ah tay 
wee WILL fe ae 
M.GRAW-AILL fs Qa 
id FOR BUSINESS 
LAU aeer 
=A)” 
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production begins with 


No tools like the right tools! Columbus Die-Tool designs and 
builds tools, jigs, fixtures and special machinery fo meet your 
most exacting requirements. RESULTS: operating cost that 
matches your budget; production that matches your schedule; 
product quality that matches the demands of your market. 

Contact Columbus Die-Tool & Machine Co. first-—when you 
have a special machine problem. They are nationally known as 
expert designers and builders of special machinery and equip- 

t... have been for over 46 years. 
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AND MACHINE COMPANY 


9. O. BOX 750¢ COLUMBUS, OHIO 
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JIGS @ FIXTURES © BUILDING MACHINE TOOLS COMPLETE” 


SPECIAL TOOLS @ UNITS FOR MACHINE TOOLS 
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FREE BOOKLET 


ELGIN Diamond 


. another famous-for-quality ELGIN Product 


ABRASIVES DIVISION, DEPT. F 


ELGIN NATIONAL “aot WATCH COMPANY 





' SPEED ACR@YIVARIK 


Numbering Machines 
i are = ym a 
uct for fast numbering } 
of random numbers. saaeiad 
widely adaptable i 


f Kacy mre poses, Boros 
4 ACROMA a an wie.” P 


| 7-13 MORRELL ST., ELIZABETH 4, N. J. 
i _ 


ATTENTION REAMER BUYERS 


70 YEARS CHOICE OF TOOL EXPERTS 


REAMERS, MILLING CUTTERS, END MILLS, SPECIALS 
| ALVORD-POLK TOOL CO. Millersburg, Pa. 





























40 Years of Know-How ... Yours for the Asking 


ASSEMBLY PROBLEMS? Let High Speed’s experience 
and know-how help you find the solutions. Unique 
tooling and engineering service 
available without cost. Send sample 
assemblies with loose pins, studs, 
rivets, etc. and/or prints. We'll 
quickly return complete analysis. 
It’s that simple. Write or call today! 


AUTOMATIC STAKING MACHINES 
AND RIVETING HAMMERS 

Wide range of Bench and Pedestal 
Models—motor, foot and air op- 
erated. Send for catalogs. 
Phone COngress 6740 TODAY! 










HIGH SPEED HAMMER CO., INC. 
310 Norton St., Rochester 21, N. Y 
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Can automatic production help you Ww 4 
improve quality ... reduce costs » 





Then it will pay you to get ac- 
quainted with the capabilities of 
Keller Airfeedrills for such jobs as... 


A vA automatic production setup using 14 Keller e DRILLING 


Airfeedrills. Pressing a single control valve drills 14 holes 
simultaneously in a refrigerator outer shell assembly— 


the drills advance, drill, retract, and shut off automatically. @ REAMING 
MM These remarkable tools work without super- ~) COUNTERSINKING 


vision, and take the place of expensive machines 


in automation setups. They are entirely air con- e 
trolled and operated, automatically cycled, and TAPPING 


extremely accurate. 
' e CENTER DRILLING 


% Among the special advantages available are sens- 


ing type rapid advance, hydraulic feed control, and » CHAMFERING 


adjustable torque control. Thus they are able to do 


peck drilling, skip drilling, and other jobs that e COUNTERBORING 


heretofore have required expensive machine tools. 


MM Write and tell us about your machining prob- oe SPOTFACING 


lems. We will send appropriate bulletins or have a 
representative call to discuss Keller Air Tools. 


ci KELLER TOOL 
wnson or GARDNER-DENVER 


SPA ALLE OP 


it Presses Gordner- Senver 
od Riveters icine bse om ond A 





GRAND HAVEN, MICHIGAN 
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How Preloading 
Pays Off in Accuracy! 


New Departure pioneered preloading to give you a new measure of 
machine accuracy! This accuracy, due to increased bearing rigidity, pays 
off in high-precision machines, where the slightest deflection caused by 
work loads on moving parts can be crucial to the ultimate performance of 
the machine. 

By placing a predetermined internal load on the bearing, either at the 
time of manufacture or at installation, deflection due to the work load 
is greatly reduced. This means not only that machine accuracy is greatly 
improved, but that the ball bearing characteristics of low torque operation 
and long life are fully retained. 

If you are seeking a solution to your bearing problem, call on New 
Departure for the answer. You will benefit from more than 50 years’ 
experience in bearing design, testing and manufacture. 


Preloaded ball bearings 
assure extremely accu- 
rate and permanent lo- 
cation of vital parts 
such as gears, where 
the maintenance of pitch 
line contact is very im- 
portant, resulting in 
minimum wear, maxi- 
mum life and freedom 
from noise. 


Send for Booklet BA-7 
on ball bearing application 








Preload is predetermined, then 
accurately obtained by grinding 
Duplex bearing faces so that an 
exact and fixed compression will 
take place when mounted. 


A Duplex bearing, in effect, be- 
comes a preloaded double-row 
bearing capable of holding parts 
within close limits, both radially 
and axially. 


Duplex bearings may be mounted 
in several different ways to svit 
load conditions. In each case, 
extra rigidity of shaft centering 
is obtained by preloading. 


The benefits of preloading can be seen from this deflection 
curve. The double-row ball bearing referred to here is the 
most rigid type of unit bearing made to resist loads from 
any direction. 











Le, ctsianes Application of New Departure Preloaded Ball Bearings 


The extreme resistance to deflection and the freedom from wear offered 
by the New Departure double-row bearing make it a favorite wherever 
exact location of parts under combined loads must be assured not only 
initially, but throughout long usage. 
In this typical application the double row, solidly supported against suitable 
housing and shaft shoulders and with a “floated” single row at the other 
end, provides one of the best general-duty mountings where considerable 
thrust is present. 











NEW DEPARTURE 
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BRISTOL, CONN. 
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See the most complete line 
of Carbide Tooling 


visit THE 
KENNAMETAL’ EXHIBITS 
AT THE 


MACHINE TOOL SHOW 









BOOTHS 410 and 411 at the NAVY PIER Most 
See the completeness and diversification of the Kennametal line of comple te line 
sintered carbide tooling, which includes several thousand individual > ° 
items available from stock at all times to help you do a better job of car bide tooling 
on any type of machining operation . . . to help you cut tooling 
costs, step up production, reduce machine downtime. Kennametal makes available top 
quality sintered carbide inserts, 
brazed tools, button tools, clamp 
BOOTH 123, North Hall tools and accessories, with cutting 
INTERNATIONAL AMPHITHEATRE senpairenenyen Se 





ness, toughness, heat and corrosion 


Let us demonstrate the best techniques in grinding carbide tooling, ene bay iy Bn 2a 


at our service booth, as we recondition Kennametal tools used for raat 
demonstrations by machine tool builders during the show. ey re andl of Chenacteriotion 
And we'll be glad to discuss your machining problems and how : 
Kennametal can help you solve them. 
Drop in at both booths . . . and be sure to get information about 








Give your machines 







K21, the new Kennametal composition that is outperforming all the tools they deserve 
other General Purpose Steel Cutting Grades. KENNAMETAL INC., y 
Latrobe, Pennsylvania. ... the BEST 








*Registered Trademark 















INDUSTRY 


Be sure to see the complete line x —H Sessa 
« of Kendex* Button Tools and K21. . . C3 DO NNAM ETAL -== MINING, METAL AND WOODWORKING TOOLS 
the New, Superior General Purpose 


Steel Cutting Grade 















WEAR AND HEAT-RESISTANT PARTS 
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“PROTECTION AGAINST SLIPPAGE is the main reason why we use Phillips screws 
at Piper Aircraft,’’ says the methods engineer. A slip of the driver in this 
photo could cause the spinner to be taken off and repainted. But there is no 
fear of slippage because Phillips drivers securely seat themselves. 











> THE FASTENERS OF TODAY... 
Bs AND OF THE FUTURE 
ps “~~ 
% 2 MM marks the spot 
“S iret ~~ the mark of extra quality 
ere 





Allmetal Screw Products Company, Inc. « American Screw Company « Atlantic Screw 
Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw 
Company « The Eagle Lock Company « Elco Tool and Screw Corporation « Great Lakes 
Screw Corporation » The H. M. Harper Co. « The Lamson & Sessions Company 
National Lock Company « The National Screw & Manufacturing Co. « Parker-Kalon 
Div. General American Transportation Corporation » Pheoll Manufacturing Company 
Rockford Screw Products Company « Scovill Manufacturing Company » Shakeproof 
Division Illinois Tool Works * The Southington Hardware Manufacturing Company 
Sterling Bolt Company * Universal Screw Company « Wales-Beech Corporation 











SWIFT, SURE 
ASSEMBLY 


... With Phillips 
Cross-Recessed-Head Screws 





“SWIFTER ASSEMBLY, more contact and driv- 
ing power with Phillips screws have enabled 
us to use production methods which were im- 
possible with other type screws,”’ says the 
general manager of Tracy Kitchens. Shown 
here is a closeup of 6-32 x %” Phillips flat 
head screws securing the door of an under- 
sink cabinet. 





— ™ 


| 
Si 


“A BETTER LOOKING FIXTURE is obtained by 
the use of Phillips cross-recessed-head screws 
on our 8-Tone chime,” says the chime en- - 
gineer of Nutone Incorporated of Cincinnati, 
Ohio. “‘If screws must be used on the exterior 
of any unit, I definitely feel Phillips recessed 
head screws are the very best choice.” 
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Over-all view of Pines Size 2 Bender in operation at 
Mon-O-Coach Division, Louisville, Ky., forming out- 
side bend in large, intricate extrusion. 


See us At Bootn 555—PRODUCTION ENGINEERING SHOW, Sept. 6-17. 


PRODUCTION BENDING 
ALUMINUM EXTRUSIONS 


tHe ‘‘PINES-WAY’”’ 


The new, luxurious Mon-O-Coach Mobile Home, manu- 
factured by Mon-O-Coach Division, Ironwood Trailer 
Coaches, Inc., Louisville, Ky., is a marvel in modern metals 
engineering. It features all-aluminum structural members 
which are now cold formed and shaped accurately by pro- 
duction bending methods. Previously, many of the bends 
were formed by slitting and hand-bending a section, then 
re-joining the slotted section by welding. Today, a Pines 
Size 2 Production Bender handles these jobs fast and 
efficiently. 


Slitting and Welding Operations Eliminated 
All curved sections are now cold formed in a single oper- 
ation, including an offset bend in an opposite plane in one 
of the most ingenious extrusions probably ever developed 
for the automotive industry. Shown in drawing, this large 
unique extrusion, incorporating a 58” wood section, is a 
top corner section which serves as a means of fastening 
top, sides, and front panel members together. Tooling 





Write FOR MORE DATA 
If you would like more data on pro- 


— 









A View of tooling for making offset bend in opposite direction, 
Two plug-type mandrels support inner walls. Smooth, neat bends 
are formed at a bending arm speed of 6.0 r.p.m. 


v Cross-section of Mon-O-Coach's intricate, top corner extru- 
sion. Hollow center incorporates %” wood section installed 
before bending—serves as a means for fastening wall studdings. 


s 


3.000 










ROOF CORNER 
EXTRUSION 


SIDE WALL 
:s Se RC 


; MAT.61-ST-6 





by Pines forms neat, smooth bends without ex- 
cessive distortion or wrinkling, completing the 
piece with the wood section in place. Previous 
slitting and welding operations are eliminated. 


= S ensineerine co., inc. 





‘duction bending of aluminum ex- 


LPIN 















\\\ trusions the “Pines-Way”, write for 

’ free copies of “Pines News”. Or ask 
for a Pines engineer to call and assist 
you with any production problem. 
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Specialists in Tube Fabricating Machiner 


PRODUCTION BENDING 





672 WALNUT + AURORA, ILLINOIS 





* DEBURRING + CHAMFERING MACHINERY 
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YESTERDAY'S PIONEER--- 


TODAY'S LEADER 


WELDON 


MEASURING ATTACHMENT 


for Lathes 
(Direct Reading) 


Saves Time « Reduces Waste 


@ This handy Weldon attachment 
measures directly the forward or re- 
verse movement of the lathe carriage, 
within .001 of an inch. Easily at- 
tached to most lathes by drilling and 
tapping of one hole. @ Dependable, 
. Saves time 


accurate, convenient. . 


and reduces work spoilage. 


Write for Circular LA-1 


Weldon distributors throughout U. S$. A. and 
Canada carry complete stocks to serve you. 





CLEVELAND 4, OHIO 


3000 WOODHILL ROAD-:-:- 
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MODERN CUTTING - OFF MACHINE 





Cuts off longer pieces than regular automatic machines—any 
length you want. FAST cutting and chamfering of tubing, 
” Fe. Check the following figures: 


2" Tubing 1's" Cold Rolled 1" Tubing 
Cuts oe Chamfers bothCuts and Gants both Cuts and Chamfers both 
outside edges of 2” .030ends, 20” at rate outside edges, pieces 3” 


wall tubing, 5” lengths,of | every for seconds. long. One every 3 sec- 
every 2.5 seconds. onds. 


These popular, time saving machines are now 
available in four sizes, handling work up to 
6%" O.D. Their many cost cutting features 
are described and illustrated in our latest cat- 
alog that will be mailed promptly on request. 


WRITE FOR ILLUSTRATED CATALOG 


MODERN MACHINE TOOL CO. 
2005 LOSEY ST. JACKSON, MICHIGAN 











Belt Driven - Motorized - High Cycle - Special 


Let us send you Data Sheets 


POPE MACHINERY CORP., 261 River St., Haverhill, Mass. 














AVIS KEYSEATER 


This low cost machine will handle in- 
ternal keyseating jobs up to 1 in. 





Write for illustrated bulletin. 
DAVIS KEYSEATER CO., 403 Exchange St., Rochester, N. Y. 




















aes YOU DON’T HAVE TO LOOK FAR 
TO DISCOVER W. H. O. * IS 


— 
sS TOPS IN THE PRECISION SCREW 
MACHINE PRODUCTS FIELD. 


CAP SCREWS ® COUPLING 
BOLTS, SET SCREWS ® MILLED 
STUDS 


x 
Wt Ottemibler. co- 
YORK, PENNA. 


Ottemiller products are sold through Mill Supply Houses. 
Write for free folder and price information. 
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17,163 snanstoctorin 
V1. Ps on the lookout 


for better Production! 


No need to squint through a keyhole, though. It’s no 
secret that the latest, the fastest, the most ingenious in 
cost-cutting metalworking methods will be unveiled at 
the Machine Tool Show, in Chicago, in September. 


More than ninety per cent of the country’s leading 
machine tool builders will be on hand; it’s the largest 
and most important show of its kind, the first since 1947. 


: Plan now to attend; you can’t afford to miss it. And 
here’s an added reason—you can see the latest in 
machine tool accessories at no additional cost. Your 


Machine Tool Show badge will admit you to the Production 


Engineering Show, on the Navy Pier, on the same dates. 
MACHINE Bring your key production people with you; share with 
them this unequaled opportunity to see the latest 
developments in machine tools. The 1955 Machine Tool 
10 OL Show is the best chance you’ve ever had to see 


the world’s best investment —in action! 
NATIONAL MACHINE TOOL BUILDERS’ ASSOCIATION 
2071 East 102 Street * Cleveland 6, Ohio 


INTERNATIONAL 
AMPHITHEATRE 


CHICAGO, ILL. 


September 6-17, 1955 


THE 
wir Vet. il, | -mgele] & 
SHOW 


CHICAGO, ILL. 
SEPT. 6-17, 1955 


INTERNATIONAL AMPHITHEATRE 


* Estimated Attendance, Before Receiving Your Reservation 
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WORLD'S HARDEST METAL 


IMPROVED QUALITY 


Additional refinements and im- 
provements in our process have 
added still longer life to the 
wearing edges of Talide tools, 
dies and wear resistant parts. 
The result is a carbide having a 
new, unique grain structure with 
harder and tougher properties 
than previous grades. Labora- 
tory tests reveal our improved 
grades possess 25% greater 
strength and rigidity. Service life 
per grind up to 50% longer 
than previous grades has been 
proven in grueling field tests. 
METAL CARBIDES CORP.,, 
YOUNGSTOWN 7, OHIO 
Write for Catalog 55-G 


HOT PRESSED AND SINTERED CARBIDES . VACUUM METALS 
HEAVY METAL - CERMETS - HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


fF 
| 





Mode YOUR TOOL ROOM and SHOP 
INCREASE PRODUCTION - REDUCE COSTS 


with 
MODERN ) 4 PRECISION 





° © Sarl pee 


ame (' 
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eS ] 


ad 


Teall 


UNIVERSAL 
TYPES . 


For tool, 


PRODUCTION 
TYPES... 


For general 
machine shop 
use and 
heavy 
production 
work. 


die 
and general 
machine shop 
work requiring 
changing 
angular settings. 


LCE MCO SHAPER COMPANY 


4417 OLEATHA AVE . ST. LOUIS 16, MISSOURI 


PRECISION MACHINERY SINCE i ee 





190 














(RANT 


RIVEL&Ens PIONEERS 
their line —head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method—Sizes to 
meet all needs—T in 
clude Vertical and Herizon- 
ral Multiple Spindles. 
Write for literature and dou’t 
forget to send samples. 
THE GRANT MFG. & 
MACHINE CO. 


85 Silliman Ave., Bridgeport, Conn., U. S. A. 


















famous... 


straighiness of threads, low chaser costs, 

less downtime, mere pieces per day ° 
THE EASTERN MACHINE SCREW CORP., 20-40 Barclay St., New Haven, Conn. 
Pacific Coast Rep: A. C. Berhringer, Inc., . San Pedro St., 
Los Angeles, Calif. Canada: F. F. Barber Machinery Co., Toronto, Can. 








a. Price $9.00 
Write for folder 






REICH 3-WAY 


PRECISION TEST 
INDICATOR 


For quick machine and tool work set-ups 
Lifetime conical bearings, stainless and non-magnetic. 
struction. Needs no service or adjustment. .014” reading. 


J. R. REICH MANUFACTURING CO. 
45 E. Stroop Rd. Dayton 9, Ohio 


Sturdy con- 




















All about 


How to Run 
An Engine Lathe 


Here is a comprehensive American Machinist Spe- 
cial Report on one of Metalworking’s most useful and 
versatile machines. Production executives will find 
this fully illustrated report particularly useful as an 
aid in training apprentices and new operators of en- 
gine lathes. 


“How to Run an Engine Lathe” covers in detail the 
parts of, and operation of, the engine lathe. Turning 
tools and the various turning operations, plus lathe 
attachments and care, are examined at some length. 


Copies of this valuable Special Report are avail- 
able to you at 25 cents each. 





16 pages — 25 cents each 





READER SERVICE DEPARTMENT 


American Machinist 
330 West 42nd Street, New York 36, N. Y. 
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MICRO SWITCH Precision Switches 


SOCSOSECEOETESCE ES, 
A PRINCIPLE OF GOOD DESIGN 


3 SWITCHES help this Landis 
Grinder precision grind 
380 piston assemblies an hour 


Switch shown here 
signals that full load 
stroke is completed and 
returns loader to 

“out” position. 


Ize@eeneae see oeoecee 


a al 


ee a eonOKO * - 


This switch 
signals that the 
loader has 
withdrawn and 
starts grinding 
wheel head into 
position. 


OHQrO1 IO OO” 


4 


MICRO SWITCH products were selected by engineers of the Landis Tool 
Company to perform important automatic functions of this No. 12 Center- 
less Grinding Machine. 
The switches signal and control the various steps of the loading and un- 
loading cycle. Landis engineers selected the dependable MICRO SWITCH 
precision units for this rugged day-in, day-out service because: 
1 MICRO SWITCH provides widest selection of oil-tight ere 
switches of this type. ee din fnishe ean 
2 MICRO SWITCH national distribution makes easy 


g : has been ejected 
switch replacement possible. and starts loader 
3 MICRO SWITCH field engineering service is quickly available. on “‘load”’ stroke. 


For almost two decades, manufacturers of high quality machinery, elec- 
tronic devices and instruments have found MICRO SWITCH engineering 
assistance the quick, practical and economical answer to switching problems. 
“MICRO SWITCH, Freeport, Illinois’ is the sterling mark of quality on 
precision switches. Call your nearest MICRO SWITCH branch for consulta- 


tion and advice without obligation. 
A er line of snap-action and mercury switches 
es eS ss 
mo & ed PSDs E 
MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of siz 


shapes, weights, actuators and electricalchar: A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY ——— 


acteristics. For all types of electrical controls. J In Canodo, Leoside, Toronto 17, Ontario * FREEPORT, ILLINOIS 
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CONTROLLED IMPREGNATION by the 
BARRETT ““HYDEWA’’ Centrifugal The Hydewa Method assures fast production, by 


reducing the customary hours to minutes, high 
Process offers many advantages Iiepaniibemasmesenertes 
ee impregnated. 


The Centrifugal Process is limited in applica- 
tion only to the size of the articles that may be 
rotated in fair balance in the revolving bowl. 
Coils, condensers, transformers, braiding cot- 
ton insulated wire, paper tubes, pressboard 
spacers, rawhide and bristles, are but a few of 
the many typical products now being processed 
in Barrett Impregnators. Many products here- 
tofore considered impractical for satisfactory 
impregnation by other methods have been suc- 
cessfully handled. 


Basic units are self-contained, direct motor 
driven. Special arrangements and supplemental 
equipment also provided. 


Submit your problem and samples for test and 
recommendations. 





MPANY. 1800 Grafton Road, WORCESTER, MASS. a” 


na 6 








Everyone recognizes this 


as a sign of smooth sailing... 


And smart gear users know bi. s. 
this {am is the sign of good gears FORMMNG BOUIPMENT 


see - . ++ @ practical answer to 
made to your speci fications. economical product improvement 


VAILL Equipment offers a cost-cutting, versatile 
means of shaping and forming tube ends. It has 
proved in many plants to be the practical means 
——— aoe acturers — carry out their plans 
i % , ? or product improvement. 

May We Send You Our Brochure: is Mais tae OE Kune Pikes 
chines includes types for single and multiple oper- 
ation as well as air-, hydraulic- and mechanical- 
operated machines. All are designed for easy, fast 
and inexpensive tooling. Every variety of tube- 
end forming operation can be met by Vaill. In- 
vestigate NOW! Submit your problem. 

Send for Bulletin G-3 showing typical tube-end 
forms and the various types of VAILL machines 
for handling the shaping and forming. 


oe =e ” THE VAILL ENGINEERING COMPANY 
“Gears. ee Good Gears Only 135 E. Main St., Waterbury 20, Conn. 


Pag 


® 
THE CINCINNATI GEAR CO. CINCINNATI 27, OHIO 











192 American Machinist « August 15, 1955 





im the good old days 


When press forging was done on steam hydraulic presses, 
water intensified . . . power strokes were short and slow. 


American Machinist 


Erie Foundry has just built this extremely 
fast hydraulic forging press. This 1000-ton 
semi-automatic machine, used to-forge jet 
engine turbine blades by a special process, 
completes a6” stroke cycle in just 4 seconds. 





Its high speed is achieved by using two 
self-contained pumps. This forging press 
incorporates speed control with automatic 
pressure and precision reversal by means 
of a special compression and decompres- 
sion feature, designed by Erie hydraulic 
engineers. Maximum stroke is 28’’. A long 
(1 to 1) guide ratio insures accuracy. By 
combining side housing and strain rod 
construction, the machine is made rigid 
and produces perfect forgings. 


Just one more indication of why Erie 


Foundry is today the greatest name in 
forging machinery. 


in our 6Oth year 


ERIE FOUNDRY CO. ERIE. Pa. 


August 15, 1955 
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air valwes 


A model to effectively meet practically 

any air control valve requirement. 
Designed to assure maximum efficiency with 

a minimum of maintenance. 


most models stock delivery 


Logan Air Control Valves are designed and built to assure 
an unusually high standard of performance plus maximum 
convenience for the design engineer, machine operator and 
maintenance man. Every construction detail has been 
planned to make Logan valves easy to install, to use and 
to service. 

Thousands of manufacturers have found Logan valves 
to be the answer to their production problems. Logan engi- 
neers are at your service to help you achieve better, more 
efficient production. Following are a few facts about Logan 
Air Control Valves: 


Pe ied 





*ydel 6550 
Air Control Valve 
4 
as 





Standard valve models are available in a wide range of 
mounting types, means of actuation, type of handle and sizes. 
Can be located in any position on horizontal, vertical 


or other surfaces. Mounting is simple. 


Construction is compact—permits installation in limited 


space, close to other equipment. 


All valves are built for operating pressures to 150 psi. 
For reuse, many Logan valves can easily be converted to 


other types. Parts are interchangeable. 


The wide choice of types of control makes it possible to 
provide the most convenient type of actuation for every 


problem of regulation. 


Effortless control is provided in all models. Balanced 
construction produces equal pressure on both sides of piston. 

Valve piston is light in weight, permitting high-speed 
operation without excessive vibration or wear. 

Long-life synthetic rubber cup packings on valve piston 


assure positive action without leakage. 


Piston-type valve with sliding piston eliminates valve 


seats; minimizes wear. 


Self-cleaning construction means longer sealing life. 
Valves are unusually easy to repair or recondition. 
Simply by removing cover screws—covers and valve piston 


can be quickly removed and replaced. 

If a few spare pistons are carried in stock, 
a Logan air valve can be reconditioned with 
only a few minutes of downtime. Write for 
Logan Catalog 100-4. 


National Too! Builders Assn. 
National Fluid Power Asan. 
FREE 







AT BARES 


Model 6241 
Air Control Valve 


we 





Crons-section view 
of Model 6550 





4 
4 bese mccul 

~~ ns es 
ee Cross-section vie 
all "Sn Model 6241” 





LOGAN MANUFACTURES 7,023 STANDARD CATALOGED ITEMS 
CATALOG ON 


AIR CONTROL VALVES, Cat. 100-4 « AIR CHUCKS, Cat 70-1 + 
AIR and HYDRAULIC PRESSES, Cat. 51 + COLLET GRIP TUBE FITTINGS, Cat. 200-5 « HYDRAULIC CONTROL VALVES, Cat. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 « HYDRAULIC POWER UNITS, Cat 200-1 - SURE-FLOW COOLANT PUMPS, Cat. 42 


REQUEST 


AIR CYLINDERS, Cat. 100-1 + AIR-DRAULIC CYLINDERS, Cat. 100-3 








LOGANSPORT MACHINE CO., INC., 818 CENTER AVE., LOGANSPORT, IND. 


















> 
Weatores ot he’ eae 
New CHESTERMAN in 

DESIGN 


Height Gage 


EASY READING 
2-1/2" LONG VERNIER 


d Tor vitw 











RAPID QUICK 

ADJUSTMENT a 
TRIANGULAR 
SCALE BEAM 
for Superior 
Strength and 


Rigidity, preventing 
sway and vibretion. 





FINE ADJUSTMENT 
THRU SCREW ON BASE 


Available 
12° -18° - 24 
40" - 


Sizes 


LARGE 
SOLID BASE 
Ask for and 
Compere our 

Moderate 

Prices! 


@). not available at your favorite Supply House — 
Write te us for 6-Page ILLUSTRATED FOLDER— Code GIPDU 


GEORGE SCHERR CO.., Inc. 

















me 200 AM LAFAYETTE STREET e NEW YORK 12. N.Y. 
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ALL TYPES OF 
REAMERS 


..» THE RIGHT 
ONE FOR 

YOUR 
JOB 



















Piloted 
Special Lengths 
Special Diameters 
Combination Cutting 










CARBIDE REAMERS 


STRAIGHT OR TAPER SHANK 






Send drawings for Prompt Quotations 


SCHMARIE toot s encineerinc co. 


Carbide Reamers « Form Tools 


MUSCATINE 2. IOWA 





























‘It’s easier! quicker! 
to select the RIGHT 
MATERIAL 

for your purpose 


| @ What is it? 
e What are its properties 
and uses? 
e How does it compare 
with similar materials? 


ty 


2% 








This book tells you !—saves 
you endless time—elim- 
inates error—in looking up 
and choosing materials for 
manufacturing, construc- 
tion, engineering, chem- 
ical processing, etc. Years 
of work have gone into 
selecting only the most 
pertinent facts about 8814 
materials, and presenting 
them in simple, compact 
form. 


An 
Encyclopedia 
for 
PURCHASING 
AGENTS 
ENGINEERS 
EXECUTIVES 
DESIGNERS 





7th Edition 


MATERIALS 
HANDBOOK 


By GEORGE S. BRADY 
879 pcges, 6 x 9, $9.00 


Use this handbook for preliminary survey when 
you need materials. Easy to consult; written as 
non-technically as feasible. Gives the most help- 
ful facts on kinds, characteristics, comparative 
data, sources, substitutes, adulterante. and use- 
for thousands of natural and synthetic materials 


now covers 


8814 MATERIALS : 


in such groups as 


Abrasives industrial and Plating 

Aircraft Metals Chemicals 

Bearing Metals 

Brasses, Brunzes 

Building Materials 

Corrosion-resistant Alloys 

Cunro-nickel Alloys 

Fabrics, Leathers, Organic 
Materials 

Fibers 

Finishing Materials, 
Pigments, Solvents 

Foundry Materials 

Heat-treating Materials 


Iron and Iron Alloys 
Light Metals and Alloys 
Lubricants, Oils, Greases 
Metal Groups 

Minerals 


Molding Materials, Resins. 
Gums, Waxes 


Ores of the Metals 
Refractories, Heat 
Insulators 


Steels and Tool Materials 
Woods 
White Metals 


SEE THIS BOOK 10 DAYS FREE 


McGraw-Hill Book Co., 330 W. 42nd St., NYC 36 | 
Send me the Seventh Edition of Brady’s MATERI- | 
ALS HANDBOOK for 10 days’ examination on | 
approval. In 10 days I will remit $9.00, plus a | 
few cents for delivery, or return the book postpaid. 
(We pay for delivery if you remit with this f 
coupon; same return privilege.) | 
| 
| 
| 
| 


Address 


City 
Company ‘ Ee ES ‘ | irs 
Position 


This offer applies to U. S. only 





| 

| 

l 

| 

| 

(Print) 
| Name 
! 

| 

| 

| 

| 

| 

| 
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In product design there are three major 
considerations—COST, PERFORMANCE 
and APPEARANCE. The proper design 
combination of these with respect to every 
component, determines the success of the 
product, mechanically and commercially. 


NICE BALL BEARING COMPANY produces 
complete lines of precision, semi-precision 
and unground standard and special bear- 
ings. Hence, NICE offers the Product 
Designer the advantage of a diversified 
product and experience . . . and NICE 
engineers are well qualified to select or 
design the economic and mechanically 
correct bearing answers to application 
problems. 


HAVE YOU ANY BEARING PROBLEMS ON 
WHICH NICE CAN BE OF HELP? 


Write for Catalog No. 150 


NICE BALL BEARING COMPANY 


NICETOWN PHILADELPHIA: PENNSYLVANIA 
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There is a right method of 
chip control for 
this aluminum part 





Alcoa offers the answers here... 
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On many screw machine jobs 
there are operations which can 
be done in different ways, but, 
there is usually just one “‘best” 
way. To supplement your own 
experience, Alcoa offers users 
of Alcoa® Aluminum Screw 
Machine Stock a complete tech- 
nical packet containing : calcu- 
lators for feeds, speeds and prop- 
erties; an engineering hand- 
book on machining aluminum; 
a booklet of corrected tool 
diameter tables; case histories 
of savings; a conversion chart 
for alloy designations. The com- 
plete packet is free for the ask- 
ing. Just fill out and mail this 
coupon today. 


ALUMINUM COMPANY OF AMERICA 
874-H Alcoa Building, Pittsburgh 19, Pa. 


Gentlemen: 
Please send your technical packet on 


aluminum screw machine stock to: 
Name Title 
Company AE NEES, 


Address Heninninpi 


ry 


ALCOA & 
ALUMINUM 


* ALUMINUM COMPANY OF AMERICA ---- 








| 
eee eee ee ee ewe ewe eee eee ee eee eee ee eeeeee eeeeeeeeeee | 








fora edinpiate" = 
Metal Sawing Blade Service 


Any metal saw will perform better with MARVEL 
BLADES because: 

MARVEL High-Speed-Edge Hack Saw Blades are 
both high-speed and unbreakable. Composite construc- 
tion (high-speed-steel cutting edge welded to tough 
alloy body) permits higher cutting speed, heavier 
feeds, tauter tensioning and assures long blade life. 

MARVEL High-Speed-Edge Hole Saws have extra 
strength needed for drill press and lathe use. Rapidly 
— holes from %” to 4%” dia., to depth of 1%” in 
steel. 

MARVEL Band Saw Blades come individually 
boxed—protected against kinks or rusting—to exact 
size for each make and model sawing machine. 

Write for MARVEL Saw Blade Catalog 





Better Machines-Better Blades 


ARMSTRONG-BLUM MFG. co. 


“The Hack Saw Peopie"’ 
5700 Bloomingdale Ave. 





Chicago 39, U.S.A. 











INDEXING TURNTABLES 
A SPECIALIZED CAM MILLING SERVICE, 
WE G NTABLES 


LDERIN R 100 TYPES 
CONTRACT PRODUCTION, SPECIAL AUTO- 
MATIC MACHINES. 


EISLER ENGINEERING CO., INC. 


738 So. 13th St., Newark 3, N. J. 











EDLUND 


Sensitive Drilling and Tapping Machines 
| Taelalelas) MelaleMalleLammcclelailela 


‘ 


Capacities to 1'/s’ 
EDLUND MACHINERY CO 


tdi Core 


Write for lotest Bulletins 


Diereten Bracte 





nas Co. Ie Cortland, New York 





HARDNESS TESTER 














The Scleroscope is the only hardness 
tester that takes in the entire range 
from the softest to the hardest metals 
without any adjustments. 

3 MODEL D-1 DIAL TYPE 
Write for Circular! 


THE SHORE INSTRUMENT 
& MANUFACTURING CO., INC. 


9035 VAN WYCK AVENUE 
JAMAICA, NEW YORK 


TELEPHONE: JAMAICA 46-4090 
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HANCOCK Ball-Bearing CHUKOLLET 
with any collet holder. aii -—" 
ee Bee & 


ose Reeeene 


COMPARE for accuracy ! 
COMPARE for versatility ! 
COMPARE for gripping power! 
COMPARE set-up time! 

COMPARE price ! 
No collet chuck is as versatile, can grip as tightly or 


as accurately as the new Chukollet. Can be used on 
any machine in the shop. 

No other collet chuck has an adjustable stop for 
positive axial location to .0005 inch! 5C collet is 
not drawn in while closing. 

See for yourself. Make a test in your own shop next 
time you have a job that demands the ultimate in axial 
and radial accuracy. Remember, Chukollet is guaran- 
teed. Money refunded in 30 days if not completely 
satisfied ! Send for literature today. 


HANCOCK MFG. CO. 


Santa Clara, Calif. 


a MMS. 


FOR ELECTRIC HOISTS 










Manufacturers’ 
agents and dealers, 
several territories 
available. 





















SPURS TO 72” PD, 1 DP 
BEVELS TO 54” PD, 1 OP 
SPIRAL, HELICAL and WORM GEARS 


Steel shaft worms and bronze worm 
gears for open hearth electric hoists 
are all in the day’s work at Stahl. For 









highly specialized applications, or TO 48° PD, 2 OP 
general purpose use—in any size or CONTINUOUS-TOOTH HERRINGBONE 
TO 60” PD, 2 DP 


quantity — of any material — Stahl 
gears are made right, fit right, last 
longer. Get our estimate. 





SPROCKETS TO 72” PD, 2” CP 
RACKS TO 20 FT. LONG, 3 DP 


SILENT GEARS; 
RAWHIDE, BAKELITE, FIBROIL 


HEAT-TREATED, CASE OR FLAME 
HARDENED GEARS — 
OF CARBON OR ALLOY STEEL 















GEAR & MACHINE COMPANY 
3901 Hamilton Ave. Cleveland 14, Ohio 
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‘etn RERS SEER RRR RR ERE EY, 
= Need a really accurate collet chuck? = 

Before you buy COMPARE thenew 

- 


Alcoa offers the answers here... 








| There is a right way to 
thread and tap 
this aluminum part 






























On many screw machine jobs 
there are operations which can 
be done in different ways, but, 
there is usually just one “best” 
way. To supplement your own 
experience, Alcoa offers users 
of Alcoa® Aluminum Screw 
Machine Stock a complete tech- 
nical packet containing: calcu- 
lators for feeds, speeds and prop- 
erties; an engineering hand- 
book on machining aluminum; 
a booklet of corrected tool 
diameter tables; case histories 
of savings; a conversion chart 
for alloy designations. The com- 
plete packet is free for the ask- 
ing. Just fill out and mail this 
coupon today. 































ALUMINUM COMPANY OF AMERICA 
874-V Alcoa Building, Pittsburgh 19, Pa. 












Gentlemen: 
Please send your technical packet on 
aluminum screw machine stock to: 





Name Title 





Company 


Address 






















FAMOUS LAST WORDS: 


‘it may never happen 


True—and let’s hope it never does. But the 
moment when we’re least expecting it would 
be the best moment for an aggressor to attack. 
And the atom bomb isn’t the only emergency 
that may hit us. Fires, floods, explosions, 
tornadoes also strike with little or no warning. 
Be ready for disaster, whatever form it takes. 
Do these simple things TODAY: 


[] Enlist the help of your local Civil Defense 
Director. 


[] Check contents and locations of first-aid kits, 


[] Send staff to Red Cross courses. They may 
save your life. 


["] Promote preparedness in your community. Your 
local CD Director can show you how. 


Set the standard of preparedness in your plant 
city—check off these four simple points NOW. 
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caassiteo SEARCHLIGHT SECTION owvernsinc 


EMPLOYMENT BUSINESS 


UNDISPLAYED RATE 

(Not Avdilable for Equipment Advertising.) 
$1.50 per line, minimum 3 lines. To figure 
advance payment count 5 average words 
as a line. 

POSITION WANTED undisplayed rate is 
one-half of above, payable in advance. 
BOX NUMBERS count 1 line additional. 


OPPORTUNITIES . 


INFORMATION 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions 
of undisplayed ads (not including pro- 
posals). 


AN ADVERTISING INCH is measured % 
inch vertically on one column, 3 columns 
—30 inches to a page. A.M. 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE 
The advertising rate is $12.60 per inch for 
all Business Opportunities & Equipment ad- 
vertising appearing on other than a con- 
tract basis. Contract rates quoted on re- 
quest. 


EMPLOYMENT OPPORTUNITIES. $16.65 per 
inch, subject to agency commission. 


NEW ADVERTISEMENTS Address N.Y. Office, 330 W. 42 St., N.Y. for August 29th issue closing August 15th. 











PROJECT ENGINEER 

$8-9,000 — NO FEE 
B.S.M.E. with hydraulic and servo-mechanisms ex- 
perience for centrifugal governor engineering dept. 

CONTACT J. J. COOPER 

O'SHEA EMPLOYMENT SYSTEM 
‘“‘America’s Largest’’ 

64 E. Jackson, Chicago, Ill. Tel.—WAbash 2-1884 














REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 W. 42 St. (26) 
CHICAGO: 520 N. Michigan Ave. (11) 

SAN FRANCISCO 68 Post St. (4) 


POSITIONS WANTED 


Superintendent—age 43 desires to relocate—24 
yrs of experience in precision machining and 
erecting. Familiar with modern machine shop 
methods, cost controls, managerial functions and 
labor relations. PW-7100, American Machinist. 




















Production Executive—Employed as Gen. Supt. 
Experienced in industrial and plant engineering 
and labor relations. BSME, MBA, Age 37. De- 
sires plant manager or similar position. Resume 
on request. PW-7188, American Machinist. 


SPECIAL SERVICE 


Time Study Equipment Time Study Boards with 
UCEZ transparent watch holders. Stop-watches 
—Pedometers—Slide rules, counters etc. Time 
study forms in stock. Write for free sample kit. 
O. P. Co., 5544 S. Homan, Chicago, 29, Il. 

















WANTED 

















WANT 
6 SPINDLE AUTOMATIC 
15% to 3” capacity 
FLEXIBLE CONNECTOR Co. 
198 Alliston St., Boston 46, Mass. 











CONTRACT WORK 




















~~ 10 to 12 ft. lengths 
ALL METALS 
Alse Serew Machine 
Products to Order 
EASTERN 








~ PATTERNS in WOOD and METAL 


ATE WORK A ECIAL 


GENERAL PATTERN WORKS 


ati, Oho 
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AUTOMATIC SCREW MACHINES 
CLEVELAND 534” single spindle; late type 
CONOMATIC 1%”, 8-spindle; M.D., late type 

RITAIN aaipeey Model 665; 6-spindle 


$ 1943 
JORING ‘hi MILLS “Horizontal 





30A Jig late type 
GS & LEWIS 340-T; 4” har; - type 
#49, double end Borematic; M.D 
#51 Ji Borer; tate 
#21 ny bar; table “A 


wor type: motor drive 
in; motor drive: late type 
*"3” bar; late type 


RS 
RSAL Batre Ww 
BORIN 1LLS—Vertical 
RD 8", 8- spindle & 16” G-spindle Type “‘D”’ 
Mute au-matiec; 
BULLARD 24” spiral rive; PRT; late type 
pg el a, 54” Hypro, motor drive; late type 
LES 53”, 2 swivel heads, PRT; M.D. 
SELLERS “a 2 swivel heads on cross rail; PRT 
BROACHES 
CINCINNATI 1-30 Duplex Vertical cap. { ton 30” 
stroke; Hydraulic; late 
COLONIAL Val- 10-48 Vertical; Hydraulic; late type 
NTE 10-54” Vertical, Model SRV: new 1947 
3XA_ horizon tal: cap. 20,000 Ib; 56” 
hydraulic; late type 
Olrecan XL-6 single ram; late type 
RILL' janufacturing 
Y #22 srinae high speed, oma drive, late 
BARNES #262 my Soy Camel Back; late ype. 
NES H-2 seats 2” cap.; 22” sw cM 
LELAND-Gi D ILMs, 4- eorndi, D.; y 
- D 2LMS, 2- “ ndle, M.D.; 
NATCO B-4-B “Hole Steel’’ 60 ad 


% |: spine 
NATCO B-3-B ryt ay Fs i2 ad 


Ea 5 at 





souirMen 


FELLOWS Bee ‘ High i 
S No. A gh Gear ike, , 


FELLOW 
Gants 


FELLOWS No. hg High Speed Gear Shaper; late 
FELLOWS No. 7, 7A, No. 72 and No. 75 High 
Speed Gear Shaper late type 
FELLOWS No. {3 LS peeeer motor drive, late 
FELLOWS 20-M Red Liner; 
GLEASON GEAR" EQUIPMENT 
GLEASON 3” Spiral Gear Generator; late type 
GLEASON No. 7 Hyp. Cutter ; latest type 
rr 4] = Spiral Bev. Cutter pener; M.D. 
ASON 12” Straight $ 


EASON No. 20 Spur ; 
pert 25° Stralaht Bevel F sag en.; M.D. 
Gear Planer; M.D. 


ercecer 


BS Soe 


NATI 14°x72" Universal: M.D., late type 
NATI 6’x18” Med ER Plain, “pitmatie” : late 
Cyl. oe. -D., late 


"xi2” Type ; late oe 

0”x18” pe % H jain, Hydraulie 

0’x36” type DC pele hydr. with infeed: late 

i iF “c” -D. late 
20°x144" Plain Gap to, late 

NORTON rit hed Model CTU Plain, year 19 

NORTON 6°x18” Type “C”’ Plain; late ty: dF 

NORTON 10x48” Type C Hydr. Plain Cyl; late type 


one Catalog on request 


Ceeeerad ABHDBOMOoo 


>>> >>>—— 
z2z2z2z 


GRINDERS—iInternal 
ANT <5 Internal, hydraulic, late type 
ANT #16- C-16 Internal, Mastrastie, late 
NT #24—36” Int 
D +70A Internal, nies rive. “ate type 
D #78 Centerless; motor drive; lat 
D #81 pl. chuck type, hydraulic; ™ 1947 
ARD #18, motor drive; late type 
HARPE #2, motor drive; late type 
LATHES, Turret 
T #1L and #2L Saddle type; Timken; late 
T #3 Universal ram type; M.D., late tyne 
#4H, 12” hole, motor drive, late type 
#2, #3, #4, #5, ram type; Timken; latest 
ER & SWASEY #1-A Universal; Hex., late 
LATHES, Engine & Mfg. 
CAN 16’x102” centers, “‘Pacemaker’’; late type 
CAN 36”x25’ c.c., PRT; 2 cross slides; late 
#12 Hydraulic Automatic; motor drive; late 
centers; motor bt ny late 
Y 16”x72” centers; M.D., pe 
Arf centers, Ti + vn -» late type 
SHIPLEY 12’x30” centers, Toolroom 
SHIPLEY 14x30” centers; late type 
20” (raise to 30/2”) x 144” ¢.c., late type 
24”x96” centers; motor drive; late type 
08” e.c. Geared Head; Timken; late 
00” centers ‘‘Time Saver’’; motor drive 
HITNEY 16’x30” centers; Timken, late 
LD jae e.c., motor drive; late type 
ND centers; auto Type B; late 
MILLING SO MACHIN ES, Plain 
SHARPE £2B, motor drive, late type 
& SHARPE +10, motor drive; late typ 
MILLING MACHINES, Thread 
ae “D"’ Planetary; late type 
DNER Model #LT 6’x36” and 6”x72”: 
onae and #HT ; 


BSwrrr888o 


roan 


2x CVUD—— 
a> 23 Ss 
z 


rx BW OMOVE22ZEE0° rrr} > 
on™ 
VT we 


12” type 
{aan By univ., motor drive, late 
#2 Light Type, motor drive 
MILLING “MACHIN S, Vertical 
h Speed Dial type; late 
0-8 ha Boar My a vy late type 
#4-H Vertical; late t 
#30 taper, 6 spindle "speeds; latest 
PLANERS 
enAy 48”"x48"x10’ ‘‘Maximum Service’ 4 hds; 
RT; DC: Reversing, Late 
LIBERTY. iaanZ"ea8 ar box table; 
; PRT 


NILES. BEWENT. r-POND RI Exe: 4 hds 
POND 60°x60’x14’, 4 heads, motor drive, late type 
SOUTHWARK plate- edge al 16 ft; late type 


BLISS #410A, 825-ton double action toggle drawing 
NATIONAL #5 ns Press’’, 1000-ton cap. H.S. 
Forging Machine; M.D. 
WATERBURY FARREL #9, 125-ton cap., M.D. 
SHAPERS 


GOULD & EBERHARDT 382”; High Speed; M.D. 
HENDEY 12” High Speed Un iv. Crank Shaper: late 
MOREY 8” Vertical; Motor drive; late type 
ROCKFORD 16” Shaper, motor drive; late type 
MISCELLANEOUS 
ALEXANOSE, ¢ . 3-dim. En rains NEW 1952 
AVEY 2, 2- sein e on Beng type 
BARNES: ‘No. 172 Honing; M. Dt ; late type 
HILLES & JONES ¢7" Plate pending Roll; capac- 
ity %” x 16’; motor drive 
LeBLOND No. 2 Deep Hole Reaming, late type 
LeBLOND No, 2 Deep Hole Rifling, late type 


Free Parking for Customers 
on Premises 


z 
° 
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PEACOCK CORPORATION 
Propane Ces Installations 


Anhydrous Ammonia Plants 


Paul E. Peaseck, Jr., Pres. 
Box 268 Westfield, N. J. Westfield 2-6258 








Useful for Design, Shop & Inspection Work 
MACHINE TOOL RECONDITIONING 
& the Art of Hand Scraping 
Write for folder describing illustrated book 
MACHINE TOOL PUBLICATIONS 


215 Commerce Bidg., Fourth & Wabash Sts. 
SM. Paul i, Minn. 











SEARCHLIGHT SECTION 
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MACHINERY COMPANY 


LATHES 


27"'x18" MONARCH ‘“'N"' Geared Head 
Lathe, 11° centers, Taper Attach., Full 
. Late Type, 1942. 

18"*x10" MONARCH ‘'BB'' Grd. Hd. Lathe, 
72"* centers, Taper Attach., Flame Hardened 
Bed, Late Type. 

24°", 36°*, 42° BULLARD Vertical Turret 
Lathes, New Era, Turret Hd., Side Hd. M.D. 


No. 2, 1A, WARNER & SWASEY Univ. Turret 
Lathes, Bar Feed. 

24''x10" AXELSON Geared Hd., H.D. Model 
“E’’ 28°" Actual Swing, M.D., Taper Attach. 


No. 7 BARDONS & OLIVER Universal Turret 
Lathe, 22°" capacity. Preselector Head. 


MILLING MACHINES 


No. 2 BROWN & SHARPE Vert. Mill, Light 
Type, Swivel Head, M.D., Late. 


No. 262 BARNES we a — Sliding Drill 
Press, 2°" cap. in steel, 


No. 2 M. T. Six Spindle ALLEN Type KH Dril! 
Press, Individual Motor Drive, Late Type. 


No. 21M BLISS 0.8.1. Press, 1948, Alr Clutch. 
6° ARM x 19" COL. CARLTON RADIAL 
1A PRATT & WHITNEY Jig Borer, with DRILL, 20 HP., LATE TYPE, 1943 
Gauges, rods, Collets and Chuck. 


4'x15"" CARLTON Radial Drill. Motor 
on arm. 400 tons CHAMBERSBURG Hydraulic Wheel 
Press, 14°" Ram, 96°" between Tie Bars, 12' 
to End Support. M.D. 












































No. 1, 2 BUFFALO FORGE Vertical Angle 
Bending Rolls 


. ve 





No. 6 FEDERAL 0O.B.1. Press, 65 tons, cap., 
single geared, 4"' stroke, M.D. 

Ya, 1Y2 | tga FORGE Universal lronwork- 
er, Notcher and Coper, M.D. 

36'* ROCKFORD Hydraulic Openside Shaper, 
with Side Head, Late Type. 

No. 20 WATERBURY FARREL Thread Roller, 
¥%"* cap. 1944, Motor Driven. 

No. 8LS FELLOWS M.D. Gear ing Mo- 
chine. Detachable Head, Univ. W Support. 
No. 00G BROWN & SHARPE High Speed 
Automatic Screw Machine. M.D. Late type. 


10''x10"" RACINE 730-C Hydraulic Heavy 
Dutv Shear Cut Power Hack Saw, 1946. 


36'' TANNEWITZ GHE Band Saw, new 1950. 
10° x Vs" WYSONG & MILES Power Squar- 
ino Shears, Motor Driven. 


GRINDERS 
é" x 10" x 48" NORTON Hyd. Horiz. Surf. 
Grinder, M.D. 
4T SELLERS TOOL GRINDER, M.D., Late Type. 
30° INGERSOLL Face Mill Cutter Grinder, 









































6"" x 18"" LANDIS T "Cc" M.D. Hyd. Cyl- 
indrical Grinder, Serial #29196. 

#3 Brown & Sharpe Univ. Cy!. Grinder, M.D. 
#TG848 JONES & LAMSON Thread Grinder, 
Lathe, M.D. 

No. 208 BESLEY Motor Driven Disc Grinder, 
26"' wheels, Late Type. 














No. 194 BARNES Vertical Hone, 4°° capacity, 
12"' stroke, Motor Driven. 


3° UNIVERSAL Horizontal, ut 
se. . Drilling Machine. 
Grooved = 3205" x 
BS to spindle speeds 1 


6 to 650 
RPM: ya" cape poy eer . M.D. 
Late Type. 





OVER 1000 MACHINE TOOLS AVAILABLE IN STOCK ... SEND US YOUR INQUIRIES 











er Heald Two Spindle Sin. No. 47 Heald Single End 
gle End Borematie Serial Borematice Serial +4646 
#11137. 
36° New Era Bullard Seriat °* Trl-way 
#7136. Univ. Boring 
F Mill Ser. T 
72” Niles Bement Pond Vert. 2430 
Boring Mill — older but : 
good. msusce 


HAZARD. Browneut Ma 


350 D_ WATERMAN. . STREET 











WALES - STRIPPIT 
RECENT PURCHASES PUNCH and DIE UNITS 


Oe ae 4 24 Buliarde SS 188 Triple Spring Model 303C 
"Bu riple Spring e 75; 600 units with 
4,” bar Sellers, Floor e, Mod : - ye “ “ su 
334” bar bar Defiance, Ay Type, Late. oya2", — Ya", 5/32", 3/16", A", 
a bar Landi . 35 Floor Type ; 
3” bar U 3 Type $15.00 each, complete holder 
DRILL, No. {ye Bust” Pratt Whitney Duplex Deep with punch ond die included. 


Hole Drill 3, 

GRINDERS, SURFACE. No. 36 Hanchett, 36” Late Model 8-CJ: round a alia 39" 
aad. :° 3 poof punch | sizes: 11/32”, 
So Manchett, $00 Series Vert. Spin. Sart.” age 17/32", 19/32". Will punch up to 

RADIALS—4'13" Amer. “Hole Wizard & 413” wate — 

i 40.00 each, complete holder 

GEAS HOBBER—80” me Monare 4 Pfauter with punch and die included. 


x92 3° — ALL NEW - - - PERFECT 
Lo i 
ys ae ee D # 20-24? ia" Dill Tool Design & Equip. Co. 
Lobdells are 225 Lafayette St., New York 12, N.Y. 
75 Aliwood Rd. Clifton, New Jersey Phone CAnal 6-6753 


PR ' y N Y PH 

















WORLD'S LARGEST STOCK joseon FEW VEAN & sons 


| TIOGA, LIVINGSTON & ALMOND STS. 
PHILADELPHIA 34, PA. - GARFIELD 3-8700 





Sell Your Idle 
Equipment NOW... 
Through Our 
Searchlight Section 


The Searchlight Section serves as 
an active market place for buying 
and selling used and surplus new 
industrial equipment. It is consulted 
regularly by prospective buyers of 
equipment offered by individual 
plants or dealers. By releasing the 
idle equipment you no longer need, 
you can not only aid today’s pro- 
duction schedules but benefit your- 
self by selling in an active ready 


market. 


Classified Advertising 
Division 


AMERICAN MACHINIST 
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SEARCHLIGHT SECTION 








FREE: 


NEW MILES ILLUSTRATED 
CATALOG OF 1000 MACHINE 





WHEN 





TOOLS. DROP US A POSTCARD 
WITH YOUR NAME & ADDRESS. 


YOU THINK OF MACHINERY, THINK OF 


REBUILT BY MILES 
FOR STOCK SALES 


Remachining a large press crankshaft, which is an 
important part of rebuilding in order to restore 
original operating condition. Another example of 


Miles Time-Saving, Money-Saving Rebuilt values. 


MILES OFFERS YOU: 


e ORIGINAL PRECISION 
e 35 YEARS’ EXPERIENCE 
e 1000 TOOLS IN STOCK 


e CONTRACT REBUILDING SERVICE 
UNSURPASSED FACILITIES 


; 13m MACHINERY COMPANY 


PHONE 2-3105 


2039 E. GENESEE AVE. 








SAGINAW 1, MICH. 





CHAMBERSBURG 
CECOSTAMPS 


AIR 
OPERATED 





w 


stock 


1—Die Area 48” x 35”-42” stroke. 
1—Die Area 96” x 60”-48” stroke. 
1—Die Area 120” x 96-60" stroke. 


Mechanical and Hydraulic Presses 
in stock from 5 to 2500 Ton Capacity 


Send for our 32 page illustrated catalog 


¢ AARON MACHINERY CO. INC. 
45 Crosby St., N.Y. 12, N.Y. WA 5-8300 
BRANCHES: Buffalo, N.Y., Mineola, N.Y. 

















HILL-CLARKE 


MACHINERY COMPANY 


w 


BORING MACHINE 


10” Niles Vert. Bor. Mill 
16”—8 spdl. e D Bullard Mult. 
No. 49 Heald Borematic 


DRILLS 
7 2 Avey Cam Fd.—1 spdl.—15” 


so 2MA6 Avey—1 spdl.—24” sw 
No. _- Spdl.—Leland- “Gifford 
No. Avey—2 spdl.—24” s. 
No. ius Allen—3 epdl.—24” sw. 
No. 2 LMS L-G—4 spdl.—1l4” sw 
No. 2LMS L-G 6 spdl. 

Ne. 3B Edlund—é spdl.—30” « 
No. K60H Fex Multiple 


GEAR MACHINES 


No. 4—72* Pfauter Hobber 
11” Gleason Gear Generater 
No. 36BM Gould & Eberhardt 
No. 615A Fellows Gear Shaper 
No. 612A Fellows Gear ~~ 
No. 65 Fellows, Cone Driv: 

No. 12HS Gould & Boerhardt 


GRINDERS 
No. 4H—4"x12” Landis Plein Cyl. 
x30” Cam-O- Matic 


3”: Norton 

5°42” Nerten Type C Pi. 
6°x18" Nerten C Plain 
10°x18” Nerten C PL GL 
10°<36" Cinn. E 


Type C 
10°x36" Norten Type © > Cam Gér. 


14°x: Landis 
14°x48" Landis Univ. 
16°x36” Norten 











P 





No. 74 Heald Int. Contestoss 
No. 72-A Heald Univ. Int. 
No. T2A5 Heald Int. "vis4d) 
No. 72A5 Heald Bridge Int. 
No. 74 Heald Ext. Bridge 
10”-20"x36” Norton 

No. 5 Bryant Internal 

No. 5A Bryant Hole & Face 
No. 5B Bryant Internal 

No. 16-16 Bryant Internal 
No. 16-28 Bryant Internal 
No. 16A16 Bryant 

No. 16A Bryant Internal 
No. 16F 28 Bryant —— 


Surf. 
Ne. ie Besly Dbl. ud Dise 
#8 Badger Hanchett Double End 


Hill-Clarke Cyl. Norton Type M.D. 
0”x36” ters 


centers 

18°-30" gap x 96” centers 

LATHES 
12”x21” Fay Automatic 
16°x21" Fay Automatic (1944) 
16°x33” R-14 Seneca Falls 
16 ML i6 londe Semi-Auto. 
18*x51" ce American Grd. Hd. 
27°x84" cc American Geared Hd. 
— ce Putnam Geared Hd., 





FULL MONEY-BACK 
GUARANTEE 





No. TA Jones & Lamson 

No. 1A Warner & pad 

No. 2A Warner & Swa 

No. 3AL Gas Cross "Slide 

No. 3H-10 Libby Internation: 

No. i Warner & Swesey, "purret 


No. 4A Warner & Swasey M.D. 
No. 4A Warner & Swasey Cx mag 
No. 7 Bardons & Oliver V.T.L 


MILLING MACHINES 


No. 2HL K. & T. Milwaukee Plain 
= : ne Dial Plain 
Cincinnati 


is van Norman Hyd. Mfg. (1942) 

Model A Briggs Mfg. 

54°x30"x16’ Ingersoll Slab 

10°x60” Pratt & Whi 

ik = ys HT Lees-Bradner Thread 
_— CT Lees Bradner Thread Mil) 


942) 
} No 36 Van Norman P1. 


PLANERS 
48°x36"x14’ Gray 
60°x48"x27’ American, 4 heads 


MISCELLANEOUS 


No. 11RD 2 Hd. W&S Rad. Tap 
No, 5A Kaufman Pneu. . Teepe 

8 Spdl.—@” Goss & DeLeeuw Chucker 
No. 56 Sundstrand Double End Cent. 


Mach. 
Foote-Burt 1 Spdl. Boring Mach. 


( 
15” Dill Slotter 
18” Dill Slotter 
Model 200 Micromatic Hor. Hene 
Model H-7 Micromatic Vert. Hone 
No. 224 Barnes Vertical 
No. 306 Barnes Vertical Hene 
15 Too Amer. Hyd. Pree 
42 Ga. Economy Shear M.D. 
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SEARCHLIGHT SECTION 








Here are a few of the more than 2000 Machines Currently in Stock... 


MULTIPLE SPINDLE DRILLS 


3 spindle 24” Barnes All Geared Self-Oiling, m.d. 
#115U Moline Multiple ‘Soheate Drill Press 

No. 3 Baush, m.d., 16x30” head 

Ne. 3 Baush, m.d., 20x40” head 


3 spindle 28° Cincinnati Bickford Upright Drill, 


m.d., No. 4 M.T. 
4 soradte Niles-Bement-Pond, m.d., 12’ 


aper 
No. 924 Barnes Vertical Drilling, Boring, Facing 


& Reaming Machine 
6 spindle W. 
achine, m.d. 
No. 16 Foote-Burt Fixed Center, m.d 
3 spindle Rockford 12” Gang Drill, m.d. 


UPRIGHT DRILLS 


D4 Colburn, m.d. 
D6 Colburn, Heavy Duty, m.d. 
a Cincinnati Bickford Guser- Service Prod. Drill, 


24" Aurora, m.d. 
24” Cincinnati- wuetord, m.d. 
32” Aurora, belt d 
= Cincinnati Bickford, belt drive 
2 Colburn Mfg. Type, m. ~ 
Ne: 315 Baker Heavy Du p.d. 
bg . 4—48” Deftanee Machine eo. Drill, m.d. 


513 Baker, 
B225H Natco ye ay 3 
Model 150 Baker Heavy Duty, x" d. 


GEAR SHAPERS 
No. {2 ane 


late 
No. é ‘Fellows, belt drive 
No. 7A Fellows Gear Shapers, belted m.d. 
No. is Fellows Gear Finishing Machine, m.d. 
No. 61 Fellows, belted m.d. 
No. 6! Fellows, gear hex, 
No. GIA Fellows, m.d., 
No. 648 Fellows, m.d. 
No. 645A3 Fellows, m.d. 


m.d. 
latest type 


MACH 


rail, No. 


F. & John Barnes Vertical Drilling 


18 Fellows Gear Shaving Machine. 


SEND FOR COMPLETE STOCK LIST 





McDONALD 


USED MACHINERY 


Niagara 6’ 16-Ga. and 6’ 14-Ga. Power Shears. 
Lambert 4” Bar Table Type Horiz. Boring Mill 


Ohio 24” M.D. All Grd. Feeds Shaper 1942 model 
Cincinnati No. 5 Rect. Overarm Grd. Hd. Plain 
Bay Miller 


N-B-P 600 Ton Horiz. Hydr. Wheel Press, M.D. 
Baush 44” Vert. Borin ill 2 heads 


@ Borer 
x . Hd. Lathe motor in base 
Landis 20°x72” and 18°x96” Plain Ext. Grinder 


Hanchett 25 H.P. Sp. Vert. Hydr. Surf. Grinder 
12°x48” table 

w & S&S No. *o-A Grd. Hd, Univ. Turret Lathe 
chucking 

Rivett No. 104 A.C. M.D. Internal Grinder. 


Milwaukee Nos. 2-B & 3-B Horiz. Plain Millers 


D.O. 
Cigtanets 36"x36"x10' D.H. Planer 2 Hds. 


Table 
Heald No. 72A-3 Hydr. Int. Grinder Red Head Sp. 
—s Q.C.G. Ext. Bed Gap Lathe 19" /40" swing 
by 11'9"/17’ centers 
Cincinnati No. 2 Hi-Power S.P.D. Vert. Miller. 
S & L 3” Bar Horiz. ay | Mill. 
Barnes 20” All Grd. Camel er Drill t 
Blanchard M.D. Vert. Lt. Grinder 2 chuck. 
Sundstrand 4- a. Vert. Rigidm mile 
Heald #22 oe, Surf. Grinder 12” chuck 1942. 
Landis 2-Sp. 2” Cap. Bolt Threader M.D. 
re fe iors | fic. G. Lathe 1939. 
Gear Box Shaper Tilt. Table Top. 
Newton 48” Table 1-Sp. Cont. Vert. Miller. 
Foster 2-F Fastermatic Hyd. Turret Lathe. 
Kempsmith No. 2 Vertical Maximiller M.D. 
Springfield Planer Type Surf. Grinder. 
P & J #2 Auto. Pred. Miller, 2 Tables. 
Foote-Burt #25 Box Col. Drill 
—— #3 & #4 Centerless 
Grinder 
Bullard Oe Vert. Turret Lathe. 
Lynd-Farquhar 26” stroke open- 
wausse side Shaper Planer. 


McDONALD MACHINERY CO. 
1531-35 No. B'way., St. Louis 6, Mo. 


Box 














GEAR SHAPERS (Con't) 


Neo. 70 Cross nie Machine, m.d. 

No. 72A Fellows. 

No. 75 Fellows ‘igh Speed, m.d. 

No. 75A Fellows, m.d. 

No. 712 Fellows, mn. d. 

No. 4 Fellows Gear Generator, m.d 

No. 715A Fellows High Speed Gear Shaper, m.d. 


GEAR CUTTERS 


7. 12 soe Straight Tooth Bevel Gear Rouch- 


No. 365M Gould & Eberhardt Spur Gear Cutter 
—— . Bevel Gear Roug m.d. 
Brown & Sharpe Gear Cutter 
No. 4B Fellows Gear Burnisher 
No. 8B Fellows Gear Burnisher 
3” Gleason Gear Generator, m.d. 
8” Gleason Gear Generator, m.d. 
11” Gleason Gear Generator, m.d. 
Cincinnati Gear Burnisher, m.d. 
No. 4—48” Brown & Sharpe Spur Gear Cutter, belt 
No. 6—60” Brown & Sharpe, m.d. 


GEAR GRINDING MACHINES 


6x20" Fitchburg Hydraulic Spline & Gear Grinder. 


m.d. 

9” Pratt & Whitney Hydraulic eo & Helical 

No. (3LS Fellows Gear Lapper, m.d 

SGii Gear Grinding Machine. m.d., "fatest 

GGI9 Gear Grinding Machine, m.d., latest 

GG3!_ Gear Grinding Machine, Internal Gear & 
Spline Grinder. m. 

7. Pratt & Whitney “Model M1639 Single Wheel 
Gear Grinding Machine, m.d. 

ae National Breach Red Ring Gear Lapper, 
ate 





m.d.. 


GEAR HOBBING MACHINES 


Type A Barber-Colman, m.d. 
No. 5AC Lees-Bradner Heavy Type Gear Generator, 


m.d. 
No. {2 Barber-Colman, Double Overarm, m.d. 
No. {2 Barber-Colman, Single Overarm, m.d. 


INERY 


MElros« 


Indianapolis 


MACHINERY E& SUPPLY CO. 


1961 South Meridian Street 
Indianapolis 6, Indiana 


@ SBD 72-30 American Duplex Vertical 


Broach 30-ton 72” stroke. 1943. 
@ Model D CRI-DAN Semi Automatic 
High Speed Threading Ma- 
chine 60” centers. New in 
1952. 


LATE TYPE MACHINE TOOLS 


MOST DIVERSIFIED 


THE JU, S. 


POWER PRESSES all types, 1-1000 ton 
POWER PRESS BRAKES & POWER SHEARS 


WIRE WORKING MACHINERY, Wire Drawing, 
Straightening and Cutting 4-Slide Wire 
Forming Machines 


ROLLING MILLS, SLITTING MACHINES 
BOLT & NUT MACHINERY 
ROLL FORMING MACHINES 
MACHINE TOOLS 
“1t it’s machinery; we have it “ 


MACHINERY EXCHANGE 
N. Y. CAnal 6-2470 


STOCK IN 


NATIONAL 


138 Mott St., 


COMPANY 


i, 




















No. 2 B & S Automatics, H.S. 

No. IMS L & G 1 & 3-spindle Drills. 
Gleason 3” Str. Bevel Gear Generator. 
No. 3A B & S Universal Mill, M.D. 


D. E. DONY MACHINERY CO. 


4357 St. Paul Bivd., Rochester 17, N. Y. 








lf there is anything you want 
that other readers can supply 


OR... something you don't want— 
that other readers can use— 


ADVERTISE it in the 
SEARCHLIGHT SECTION 





GEAR HOBBING MACHINES (Con‘t) 


No. 34 Brown & Sharpe, m.d., Spur & Spiral 
No. 139 Cleveland Rigid Hobber 


GEAR TESTERS 


No. | Brown & Sharpe Spur Gear Tester 

12” National Broach & Machine Co. 

18” National Groach & Machine Co. 

18° Gleason Bevel Gear Tester, m.d. 

we Bh. Michigan Tool Co. Hob, Reamer & Gear 


AVTOMOTIVE GRINDERS 


No. 76 Van Norman Automatic Piston Turning & 
Grinding Machine. m.d. 

Kwik Way Model H "piston Turning & Grinding 
Machine, m.d. 


CENTERLESS GRINDERS 


to. 2 Cincinnati, m.d. 
Cireinnati Valve "Seat Grinder, cap. %” 
seat, m.d 


CARBIDE GRINDERS 


=44 Excello Double End 
+49 Excelle Double End 


CRANKSHAFT GRINDERS 


18x66" Landis Universal Type C, = d., late 
x72” Landis Type CH, m.d., lat 


CYLINDER GRINDERS 


we J Heald Airplane Cylinder Grinder, 


valve 


m.d., 





Model FG Micro Cylinder Grinder, m.d. 
No. 78 Heald Centerless Cylinder Grinder, m.d. 








Pe 


i : 


gp ree 


CABLE ADDRESS 


i EMCO 





Your inquiry 
will have 


Special Value... 


If you mention this maga- 
zine, when writing adver- 
tisers. Naturally, the pub- 
lisher will appreciate it... 
but, more important it will 
identify you as one of the 
men the advertiser wants to 
reach with his message... 
and help to make possible 
enlarged future service to 


you as a reader. 
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Abrasives, Diamond (Not Bonded) 182 


Accessories & Attachments (Machine 
] Tool) 32, 48, 60, 72, 134, 166, 188 





Balancing Machines Insert Bet. 32-33 





Bearings 184, 195 
Bending Machines 187 


Boring, Drilling & Milling Machines 
(Horizontal) 14-15, Insert Bet. 
150D, 208 


150- 


Boring Machines Internal 2nd Cover, 


Boring & Turning Machines 


(Vertical) 36-37, 67, 208 


Broaching Machines 130 






196 


Cams 





Centrifugal Machines 192 
Chucks 197 
4 Collets 197 


Controls, Electrical 19] 
ao 

Counters 24 

Cut-Off Machines 188 


Diamond Wheels 170 


Die Sets 43, 52, 72 


Drilling Machines 
48, 56, 163, 196 


3rd Cover, 22-23, 30-31, 








Drill Jig Bushings... 175 
Engineering & Production Services ... 160 
C Exhibits 189 






Fabricating Methods & Services....160, 182 
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Fasteners 


Gages & Instruments 
149, 151, 188, 190, 194, 


Gear Cutting Machines 


16, 


186, 188 





49, 70-71, 80-81, 
196, 207, 208 


3, 6-7, 78, 179 


Gears, Speed Reducer, Motor 


Reducers 
Gear Testers 
Cutter & Tool 


Grinders 


Grinding Machines 
18-19, 45, 54, 70-71. 74 


Grinding Wheels 


Production....4-5, 17, 


177, 192, 197, 209 


3, 6-7 


12-13, 69, 70-71 


Heads: Drilling, Grinding & 


Tapping 


171, 178 


Honing Machines 


Heat Treating Equipment & Supplies 


163, 


58 


Hydraulic & Pneumatic Parts & 


Equipment 
Jig Borers 


Lathes, Automatic 


Insert Bet. 40-41, 155 


Lathes, Engine .... 
Insert Bet. 150-150D, 1 


Lathes, Turret 


Insert Bet. 40-41 


Lubricants, Cutting Fluid 
Oils & Solvents ...34-35, 


20-21, 


85, 161, 173, 194 
206 


Insert Bet. 32-33, 


42. 53, 64-65, 
63, 167, 172, 178 


Insert Bet. 32-33, 





s, Quenching 
50-51, 59, 82, 164 






Machines, Super Finishing 


Insert Bet. 32-33 





Marking Machines, Tools & Sup- 


plies 


Materials, Cutting & For 
76, 166, 185, 190, 210 


Materials of Manufacture 
86, 132, 153, 162, 168, 
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68, 182 


ming . 4th Cover, 


26, 38-39, 57, 
196-197 








Materials Handling Equipment 





Millers, Die Sinkers, Profilers 
Motors, Electrical 
Oil Purifiers 
Planers 


Presses, Forging & Forming Equipment 
& Supplies ......43, 44, 52, 127, 128, 
166, 176, 182, 192, 193, 204, 205 


Production, Inventory & Tool Control 


Sawing Machines 


Screw Machines; Chucking 


156, 159 


Shapers, Slotters, Keyseaters .......88, 


188, 190 


Special Machine Tools....63, 165, 169, 
182 


Spindles, Machine 45, 
Tapping Machines 22-23, 
Thread Cutting Machines 


Tools, Cutting 40, 61, 66, 182, 185, 
194 


Tools, Portable 
Transportation 
Used & Surplus Equipment 


Vibration Control 


Welding & Cutting, Brazing & Solder- 
ing Equipment & Supplies 





28-29 


Pumps, Circulating 204 
Riveting Machines 182, 190 
Saw Blades 196 


Machines....25, 55, Insert Bet. 150-150D, 


...10-11 


199-202 











192 










157, 








158 
















196 









172, 







178, 







188 






163 





















188, 





183 
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FOR A 
WIDE 
DIVERSITY 
OF 
APPLICATIONS 










Illustrated is a SUN 
Glass Grinding Ma- 
chine equipped with 
a Ruthman Gusher 
Coolant Pump. 


Gusher Coolant Pumps are versatile. They 
come in a wide diversity of models to fit 
almost every application. All models give 
the same instantaneous Coolant flow, and 
efficient day in, day out service. The elec- 
tronically balanced rotating assembly, heavy 
duty pre-lubricated ball-bearings assure you 
of long, trouble-free service at minimum 
maintenance cost. Write for our catalogue 


today. 


MODEL 11022 


pee CO. 


Cincinnati, Ohio 


THE ge hts 


1818 Reading Road = 








SAVE! 


WITH A 
HANNIFIN AIR PRESS 


It’s the ideal press for that occasional pressing 
job. These presses operate off ordinary shop air 
supply. They’re fast and safe. Over 30 models to 
choose from...many for either bench or floor 












mounting. Capacities from 4% to 18 tons. Day- 
light to 46 inches. . 
delivery. 


-reach to 12 inches. Prompt 


WRITE. Complete information and 
rices on Hannifin Air Presses will 
€ sent on request. 


6 Tons (Model B-2) One 
of more than 30 models. ’ 
Press with base, $554. 






1-ton Hand-D-Press. 
4 For small parts manu- 
facturers. Press, $232. 


Prices F.O.B. our press plant, St. Marys, 
Ohio, subject to change without notice. 


HANNIFIN 


HANNIFIN CORPORATION, 517 S. WOLF ROAD, DES PLAINES, ILLINOIS 
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INDEX TO 
ADVERTISERS 


This index is published as a con- 
venience to the readers. Every 
care is taken to make it accu- 
rate, but AMERICAN MA- 
CHINIST assumes no responsi- 


bility for errors or omissions 


Page 

Acromark Company 182 
Allegheny Ludlum Steel Corp. 210 
Allis-Chalmers Manufacturing Com- 

pany 4] 
Allmetal Screw Products Co., Inc. 186 
Aluminum Company of America . 196-197 
Alvord-Polk Tool Company 182 
American Chain Div. American 

Chain & Cable Co. Inc. 174 
American Machinist 180-181 
American Screw Company 186 
American Steel & Wire Division 26 
American Steel Foundries, Elmes 

Engineering Div. 44 
American Tool Works 53 
Ames Company, B. C. 207 
Armco Steel Corporation 86 
Armstrong-Blum Mfg. Co. 196 
Armstrong Bros. Tool Co. 32 
Atlantic Screw Works, Inc. 186 


Avey Drilling Machine Company 


Baldwin-Lima-Hamilton Corp. 
Barrett Company, Leon J. 
Barry Controls, Inc. 

Bath Co., Inc., John 
Benchmaster Manufacturing Co. 
Blake & Johnson Co. 

Blanchard Machine Co. 
Bryant Chucking Grinder Co. 
Buhr Machine Tool Co. 
Bullard Co. 


Carlton Machine Tool Company 
Central Screw Company 
Cincinnati-Bickford Tool Co. 


Cincinnati Gear Co. 


22-23 
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Cincinnati Gilbert Machine Tool 
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Columbia Tool Steel Company 166 
Columbus Die-Tool & Machine Co. 182 
Cone Automatic Machine Co. 25 
Consolidated Machine Tool Corp. ....36-37 
Continental Screw Company 186 
Copperweld Steel Company 132 
Covel Manufacturing Company 70-71 
Crown Cork & Seal Co. 160 
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Crucible Stee! Co. of America 57 


Danly Machine Specialties Inc. 
Davis Keyseater Company 
Davis & Thompson Co. 


Die Supply Co., Subsidiary of 
E. W. Bliss Company 


Eagle Lock Company, The 
Eastern Machine Screw Corporation 


Eastman Kodak Co., Special 
Products Sales Division 


Economy Engineering Co. 
Edlund Machinery Company 
Eisler Engineering Co., Inc. 
Elco Tool & Screw Corporation 


Elgin National Watch Co. 
(Abrasive Div.) 


Elmes Engineering Div. 
American Steel Foundries 


Erie Foundry Company 
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Fosdick Machine Tool Company 30-31 


Gardner M&chixe Company 


Gemco Shaper Co. 
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top performance IN MASS PRODUCTION 








A 


Stand is zinc-plated 
steel strip 0.05 in. 
thick by 0.625 in. 
wide . .. made in 
steps A, B and C. 


60 vaporizer stands per minute . . . automatically 
formed in one operation on an A. H. Nilson com- 
bination press and 4-slide. Kaz Vaporizer stands 
are a proof that clever product design, combined 
with precision tooling by Nilson, increases produc- 
tion and lowers costs. 


NILSON 4-SLIDES FEATURE— 


ONE-MAN OPERATION 
FORMING OF WIRE OR RIBBON METALS FROM THE COIL 


ONE FAST, AUTOMATIC OPERATION WHICH STRAIGHTENS, 
FEEDS, PIERCES, BLANKS, SWAGES, STAMPS OR COINS, CUTS 
OFF, FORMS 


CRITICAL TOLERANCES UP TO .002 ON ANY RUNS 
FAST TOOL AND DIE CHANGING 


WIDE SIZE RANGE—FORMS WIRE UP TO 12 IN. DIA. IN FEEDS 
TO 32 IN. MAX. AND RIBBON STOCK UP TO 32 IN. WIDE 


PRESS SECTIONS—5 TO 30 TON CAP. 
HEAVY DUTY MODELS—50 AND 75 TON CAP. 


Without obligation, Nilson provides specific forming 
recommendations from detailed information. Send 
for A. H. Nilson catalogue .. . the first step to in- 
creased production. 


Final step in forming Kaz stands on Nilson 4-slide. Feet are 
spread, bent, crimped (G) with workpiece (P) on centerpost 
while next piece (N) is being cut off. Stop (K) on right slide 
(D) backs off after cut and workpiece (P) is wrap around 
centerpost by die (A) when finished part is clear. 


A.H,. 


MACHINE COMPANY 


1519 RAILROAD AVE. BRIDGEPORT 5,CONN, 
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Page 

General Radio Company ... 151 
Giddings & Lewis Machine Tool 

Company 14-15 


Gisholt Machine Company 
Insert bet. 32-33 


Gleason Works ; ee 
Goss & DeLeeuw Machine Company... 156 
Grant Mfg. & Machine Company 190 














: ? Bs Gray Co., G. A. 28-29 
St. Lovis Shipbuilding and Great Lakes Screw Corporation .. 186 
Steel Co., largest builders of in- Greenlee Brothers 155 


land towboats in the world, re- 
quire welds that will withstand 





@ maximum amount of abuse. 
Look anywhere in St. Louis 


Hamilton Tool Company 7 





Shipbuilding’s mammoth yard Hancock Manufacturing Co. 197 
and you will see Miller Selenium Hannifin Corp. Pe 204 
Rectifier type D.C. arc welders— Hardinge Brothers, Inc. 42 
in single units or in batteries of Harper Company, H. M. 186 
four and five for greater output. Hartford Special Machinery Co. ...... 165 
For dependable welds, St. Heald Machine Company 2nd Cover 
Lovis Shipbuilding prefers the Hendey Div. of Barber Colman Co. .. 20-21 
Miller S.R. welder. Miller is glad High Speed Hammer Co., Inc. 182 
to be aboard. Hones, Inc., Charles A 178 
Johnson & Son, Inc,, S. C. 50-51 


Miller Selenium Rectifier type D.C. Arc Welders 7 ” 
are available in four wide range models. For Jones & Laughlin Steel Corp. 153 
complete information on these and other Miller 
ere and spot welders, contact us today at no 


° . Py 
sue ¥ | lI. i obligation, of course. 
ELECTRIC MANUFACTURING COMPANY, INC. |] Ksise: Aiuminum & Chemis! Corp. 0-39 











Kearney & Trecker Corp. 63 
APPLETON, WISCONSIN Keller Tool, Division of 
Gardner-Denver 183 
Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal, P.Q. Kennametal Inc. 185 
Save your large JIG BORERS 
for large jobs eee put small ' Lamson & Sessions Company 186 
precision work on the LINLEY Se Landis Machine Company 10-11 
4 Landis Tool Company 12-13 
The Linley Jig Borer provides the means . . . at very low cost... : . ' 
: ; ; i oe : LaPointe Machine Tool Company 130 
of handling your most exacting requirements in precision. With 
it you can cut costs through having a tool exactly fitted to your Lavallee and Ide Inc. 66 
small work . . . save your larger machines for larger work. LeBlond Machine Tool Co., R. K.....46-47 
Specifications Linley Brothers Co. . 206 
Table Movement: 6” x ?0” Table Size: 7” x 17%" Lodge and Shipley Company 
dt lete ied ion T , Hamilton Div. ahs 60 
Send for complete information TODAY! Sy SE ae 
LINLEY BROTHERS CO. Cincinnati Div. 64-65 
664 STATE ST. EXT., BRIDGEPORT 1, CONN. 
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... the preferred dial indicators 


TIME-TESTED FOR ACCURACY AND DEPENDABLE PERFORMANCE! 


For more than half a century, industry has relied on 
Ames indicators for help in the solution of measurement 
problems of all kinds. And through the years, Ames indi- 
cators have done their jobs superlatively well. The Ames 
reputation for extreme accuracy, ruggedness and reliability 
through many millions of cycles is due to an unswerving 
dedication to our original guiding principle—to make 
the best possible indicators and gauges, through constant 
research and the use of highest quality materials and 


expert craftsmanship. 


We will gladly make recommendations on 
your measurement problems. Please send blueprints 
and specifications. And ask for your 
free copy of the Ames catalog. 


Representatives in principal cities 


B.CAMES Oo 


26 Ames Street, Waltham 54, Mass. 


MANUFACTURER OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 
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.-- Milling and Centering 
Steering Gear Shafts at essence 
(Continued from page 207) 
Page 
Reich Mfg. Co., J. R. 190 
Rivett Lathe & Grinder Inc. 167 
Rockford Screw Products Co. . 186 
Ross Operating Valve Company 161 
Ruthman Machinery Company 204 
Scherr Co., Inc., George 194 
Schmarje Tool & Engineering Co. 194 
Schrader’s Son, A. 173 
Scovill Manufacturing Company 186 
Screw Research Association 186 
Seneca Falls Machine Company 163 
Shakeproof Division, 
Illinois Tool Works 186 
: Sheffield Corp. 80-81 
This continuous type milling and centering machine has been Sickles: Mahien Caneces 172 
furnished with an automatic unloader (indicated by circle) which is Sade hoe. Cot 196 
transfers finished parts onto a conveyor or discharge chute. Mill- ag niadiattaie eae Sons 
ing and centering of both ends is done simultaneously and in Smit & Sons Inc., J. K. -- 170 
continuous production. Socony Mobil Oil Co., Inc. 

. nin : and Affiliates 164 
Basically, this is a standard ROTO-MATIC machine tooled-up to South’ Bead Lathe Werks xa 
handle special production requirements. Rough and finish milling | — end Lathe Works : 
and centering spindles in both heads have micrometer endwise Southington Hdwe. Mfg. Company... 186 
adjustment. Heads are adjustable on the ways. With equalizing Stahl Gear & Machine Company 197 
jaws in fixtures plus chain clamping, machine is fully automatic. Standard Oil Co. (Indiana) 34-35 
If you have work of this nature, consult D&T engineering for fur- Standard Tool Company 49 
ther details. Sterling Bolt Company 186 

Surface Combustion Corp. 171 
(oT Davis « nd om son Co. 
Nn 
ae “ P Taft-Peirce Mfg. Company ..... 45 
Tennessee Coal & Iron Division 26 
Texas Co. 82 
z Threadwell Tap & Die Corp. 61 
RANDALL and STICKNEY a4 Te 
5 : Timken Roller Bearing Company 
Dial Gauges and Indicators Steel & Tube Div...... 4th Cover 
are accurate, reliable and built to stand Tomkins-Johnson Company 85 
hard usage. . oi ae ‘ a 
Model “C 50 B” has a 2%” overall diam- lransicoil Corporation 177 
eter, balanced dial 0-25-0 with .0005” 
graduations, %” range and movable dial 
easily set at zero. 
The cases on all R. & S. Gauges are made 
from sturdy castings. The caxe and plate 
are two separate units so that repairs 
ean be made easily. U. S. Steel Corp. 26 
Thi tyle inst t be f ished } ep . ie ioe 
wth  Saekeen ‘dials, graduations | and U. S. Steel Supply Division 26 
r i h li d . 
canes, ig both, Halon and Motris, There |] U.S. Toot Co. Ine Bie" 
eae cetware Gees Universal Engineering Corp. 175 
FRANK E. RANDALL CO., INC. Universal Screw Company 186 
248 Ash St. 
Waltham 54, Mass., U.S.A. 
Makers of Dial Gores Since 1896 
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We have the 


EQUIPMENT 


We have the KNOW-HOW 


>% 


We have the CRAFTSMEN 


to satisfy ALL 


ant 
OF YOUR 


custom- 


GEAR REQUIREMENTS! 


PERKINS MAKES: 
to customers’ specifications, in all mate- 
rials, metallic and non-metallic: bevel 
gears, ratchets, sprockets, ground thread 
worms, spiral gears, helical gears, spur 
gears with shaved or ground teeth. 


NOTE: The PERKINS PRECISION SPRING 
COILER is the latest development in the spring 


coiler field and eliminates entirely the use of 
arbors and long set-up time. It is a complete 
self-sufficient machine and enables you to 
make the spring you want when you want it 
— in seconds. The coiler produces any type of 
spring, in any diameter and any pitch with 
this range: Wire sizes .005 to .125. Diameter, 
from 3/32” to 12” and larger. Size of the 
compact coiler is only 7 1/2x16’. A POWER 
MODEL is available. Information on request. 


PERKINS MACHINE & GEAR CO. 


101 Circuit Ave., WEST SPRINGFIELD, MASSACHUSETTS 
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LUDLUM ONTARIO DIE immer 






comes through 


IN THE CLUTCH” 


A NATIONALLY KNOWN TRACTOR COMPANY used Ludlum 
ONTARIO dies to help reduce production costs. Ontario 
was given the job of blanking clutch plates from high 
carbon hot rolled steel .084"' to .098"' thick and 13%" wide. 





EACH ONTARIO DIE BLANKED 220,000 clutch plates a year 
with only 11 resharpenings for an average of 20,000 
pieces per grind! 


AIR HARDENING ONTARIO PROVED IDEAL for this applica- 
tion because of its high abrasion resistance, high hardness 
and excellent non-deforming properties. It is tougher and 
easier to machine than higher carbon-high chromium 
types which are normally oil hardening. 








ALLEGHENY LUDLUM METALLURGISTS can help solve your 
tool and die steel problems. Call your local A-L repre- 
sentative or distributor today .. . or write Allegheny Lud- 


eben gen lum Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa. 


ONTARIO 
BLUE SHEET 





This four page report discusses properties 


and characteristics of Ontario. It includes For com plete MODERN Ahiten call 


complete information on forging, an- 


nealing, tempering, etc. and detailed 
laboratory data on physical character- 
istics. Ask for your free copy. eg eny 


Address Dept. AM-68 











FINE too. see 
SINCE 1854 
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TO HELP YOU 


. find out more about New Equipment, Materials and Parts described 


. obtain copies of new catalogs and bulletins 


. . get more information about products advertised in this issue 


NOW, one of these handy prepaid postcards, will bring you more informa- 


tion about any product advertised or mentioned editorially in this issue 


of American Machinist. (Other side tells you how to use this card.) 
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HERE’S HOW TO USE THE CARD 


For your copy of any new catalog or bulle- 
tin, circle key number in the space indi- 
cated. Bulletins are described on pages 166 
to 174. 


To get more data about New Equipment, 
Materials and Parts, fully described on pages 
144 to 154, just circle the appropriate key 
number. 


To get more information about advertised 
products, circle the page number of the ad- 
vertisement in which you are interested. If 


more than one advertisement is located on 


Please PRINT or TYPE your address on other side before mailing 


Circle these Numbers for information on: 
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a single page, letters preceding number iden- 
tify each advertisement. Key: T—Top; 
B—Bottom; R—Right, L—Left; TL—Top 
left, BL—Bottom left, TR—top right, 
BR Bottom right. 


Requests for information made through 
American Machinist Readers’ Service will be 
forwarded to the manufacturer as quickly 
as we can process them. If you write directly 
to the manufacturer, please identify adver- 
tisement by issue and page number to facili- 


tate reply. 


Please PRINT or TYPE your address on other side before mailing 


Circle these Numbers for Information on: 
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add reverse curves to 


your machining pitch 


“The Gilbert revolving column boring mills, together 
with the very accurate Goodrich follower, make pos- 
sible the machining of deep cavity, steep side dies 
complete in one position of the work piece. 

“It is also possible to machine cupped ends or 
reverse curves without having to move the job.” 

These are the words of Mr. Ed Miller, President 
of the Lansing Tool & Die Company, Lansing, Mich. 
With his two Cincinnati Gilbert Floor Type boring 


mills, he has offered customers machining services 
which couldn’t be done on any other horizontal 
mills. Other equipment capable of doing these jobs 
costs several times more than the Gilberts. 

For profiling and duplicating, a Gilbert offers you 
quick profits on a low investment. Bulletin 954 con- 
tains full descriptions and specifications. Write for 
it today. The Cincinnati Gilbert Machine Tool Co.., 
3366 Beekman St., Cincinnati 23, Ohio. 


- those who bay Gilbert buy Ge EL BE RG cgan 





See for yourself why 


TIMKEN’ forging steels give you 
uniform, high quality forgings 


OTE the uniform grain size in this photomicro- 
graph of Timken® forging steel. We examine 
every heat of Timken forging steel—spectrograph- 
ically to assure uniform grain size. As a result, you 
can be sure that forgings made from Timken forg- 
ing steels will give you uniformly high ductility and 
resistance to impact. 

Because your order of Timken forging steel is 
handled individually in our mill we are able to tar- 
get our conditioning procedure to your particular 
forging requirements. That minimizes your rejects. 


Every lot of Timken forging steel responds uni- 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


formly to heat treatment because every lot has the 
same physical and chemical properties. For example, 
we rigidly control chemistry with the help of a 
direct-reading spectrometer which tells us the exact 
composition in 40 seconds ... while the steel is 
still molten. 


To top it off, Timken steel forging bars save you 
steel because their good dimensional tolerances 
produce uniform weight multiples with a minimum 
of steel lost in flashings. Get all these results in your 
forgings. Specify Timken forging steels. The Timken 
Roller Bearing Company, Canton 6, Ohio. Cable 
address: ‘““TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
Tie 


7 


oe 





